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(57) Abstract: A system for optical communicadon (2a) forms a family of orthogonal optical codes modulated by a data stream. 
The orthogonal codes are formed by creating a stream of evenly spaced-apart pulses using a pulse spreader circuit and modulating 
the pulses in amplitude and/or phase to form a family of orthogonal optical code words, each representing a symbol. A spreader 
calibration circuit is used to ensure accurate timing and modulation. Each code word is further modulated by a predetermined number 
of data bits. The data modulation scheme splits a code word into H and V components, and further processes the components prior 
to modulation with data, followed by recombining with a polarization beam combiner. The data- modulated code word is then sent, 
along with others to receiver. The received signal is detected and demodulated with the help of a symbol synchronization unit which 
establishes the beginning and end of the code words. A polarization mode distortion compensator (275) at the receiver cooperates 
with a state of polarization compensator at the transmitter to mitigate polarization distortion in the fiber. 
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C » * 91 l ] 
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|g — © -r — £ X h U - AI;SiL, l(D|- Of - £ X h U — A fr> & <D % — <D 7* — £ IC X 
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[ J» # SI 4 3 

IK, M 12 & « « 3 « « Si (I & ft « ii Ifl <D ft » SS lc E B * ti tc M in Wt M M & W « 88 % 
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1f $E 9 ^ fc # m f§ # «r A fl t 3 § fl $1 cx - v ht^lx, tu IE 1f $S f§ tf tu 15 H — <D ^ {§ 
$ ft fc flF # 5t »J ^ a ft fl *Z (O - o tf 5> fi5c 0 , M 15 # PS M # tf 15 15 S»J 03 # F.8 )feSfr6s!c 
I? > i:©Sflli-7 h^, Su 15 K ffl © x - * M 93 £ ft fc W ^ m cD I*! <D x tu 15 SiJ EH # KB ft 
Jfft&liifcHS-fS-ofctftm L > « IS T 5 £ 5 £ flt fig £ ft S C fc*«i4:t3itSS 1 15 
ttcDftilfl^XxAo 

[ 1 1 * m i 3 ] 

tu 1 5 § ft Ji ^ - v b tf M 15 If $8 IS fc # PS fi # * § fi "T § ft ft ffi HI SS £ fit * , C © ft ft fcH 
[ at m 1 4 ] 

tu 15 § fl « ^ - *y htff 6K, 

m K « m. m ^ © n - 1 m — © m x -r ^ fi is » © f v z ^ ft £ n fc ra t@ & ft * ^ s£ 5* & 3 

fl L, 

c ft tc js s l t '> * < - o © {§ ?s mu w fi * ffi ±i -r & «t a tc « $ $ n fc «§ & * - k # 
c it m m i 5 ] 

m 1 5 '> * < fc t> - o © fi wl m m m # tf tu e § m m. t m m ? % m ?)S m m §§ t a ^ * ft 5 c ^ 
%#«frs»*«i 4i5K©ftjim~>x^Ao 
c s* * m i 6 ] 

M 15 ft ft tli 0 SS frft 

Sui5'tfiBfB^^SfSb, m-ts-oiasEffliSfia^ic^iij-raj: o ^ig^^ft^fi^ft^ 

% flJ §§ fc s 

MlSSf — cDIfiS-r^{H?t^c^fc#PI«^fc ; £:A*fc LTSflL, Hul5^-©itXf?»fe?S 
fit^-tOlRlfflRt/iESfig^^tti^-rSJ: 9 lc«fi5t^ft/cm-©ft{ifflftfcUilfc, 

m is m - (D m -r 5 fi ^ esc » fc # pi {§ ^ fc % a ft fc bt§iL, Misn-coas-r^iiis 
^^©iiffiRt^its^^^mftr^^^Kw^^ftfc^zi^ftffifflfttijiifcs 

MI5'lffSffl^©^-fc^-©itSfti)fIrS)S5j v ©MI5lwifflRft"it^^ MI5ft 

fc ft £ it * ii i 3 15 m <d ft a m ^ t. -r a => 

[ If * « 1 7 ] 

MISftftmilSS^MKWIS^-fc^ — <Dl$t§lS^»i:llffit5 J; -5 tc^^^ftfcnj 
f Iga - -y h^«x, C cDm^M^^-v b if M 15 ~> > # ;U y * n ft if HI ss e, m 

mit^^^m-r % z. t znm tr %m^m 1 6 15 « © ft a m ~> x ^ a 0 
[ w m m 1 8 ] 

m is ig - fc sg - © ft is ffl ft m §5 t>K z ft ft , 

^-St/^z:©fS%A^fc^-Rft^i:©fI^ttift^W-ri.ft^'i'7' , J v K ft HJ §§ * « * 

, m 15 m - <d m m -h if m 15 ^ - fc us - © m ^ x ft © n is ^ » m ic tt en l , tu S5 ^ - © 

ft ^ Hi ft ^ M 15 m - fc ^ - © ft A ft © it ^ fi5t » m ic it m L , M 15 ft f4 ffl ft Hi ti M K 

S. ft ^ - CD 7 ft n ^ / x ^ ;V S SS H ^ fi ^ . ife f* tf tu 15 ft ^ 4 T U >y K ft tiJ S tf 5 
CD fg - © fl m fl M m L , 7* ^ * ^ ft $ ft fc IrI ffl fig » fS % Z BS& ft § «fc 5 K IE PI f£ ft fc 
^-cDfl^n^xV $/g->^*X<ir - KflESfc, 

m — CDififllg, ^ — cDfg«fflji"7-i';l/^, gr©D C/U7XiSS, ^-<DH*fIJt@ 
!S , S: ft lg — © T ft a y / x *J % ^ Si * fi * * ± it tf M 15 ft ^ -f 7 U v F ft tti H tf 6 
£D H n cd fi # ffi ft ffl a L , x ^ ^ ;!/ ft * ft fc HE 3e f& ft fi # ^ BWL ft § J; 9 BE 5»J $ ft fc 
fg-co{I^:3>xV^3ci:/^*xx-KlHlS&fc, %fi^§ilfc^#®fc-rsfi*«l 6 

15 tt cd ft a fi i/ x x a o 
[ m i 9 ] 

MfEfii-fcjg-ft«^Aft%w-r£ft;w:7- , J -v h ft ffl i§ tf ^ 
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<D ft *i ( R 3 ) , 90° )S5fL[fii/7 h*ttSi-Oi§ ( R 4 ) , 1 80° ft £ ffi ffi 

5'7b*tt5*=0|f (R5) , Rtf 2 7 0 " ft5ftffi < >7 h 4ttSSEOfif ( 
R6) %JMiT£J; ?{c#t)&£ftfc ft [slSgfc, 

Mia^-Ofi^A*©r3t°-^, ^-(DfB^ATlcD, ^ ft ft , 0 ° . 9 0° , 1 8 0° 

s. a? 2 7 o ° /cit->7hsnftae-!;|g&t§i:tT\ f nf b — . SB - > an, 
i&xf mm nrcftmttmti fcMf&z n rem- . m - > iHRffisog^ 

J:tf?«t-i)^-©m^fI^*m7u-r§c(;9^*^^n/c^z:o-S{^mi§t, >£: M x. 3 c fc 

8lSi<D*II^XfA. 

[ ff # * 2 0 ] 

^ftfcNfgcDMfi&ifc. 

»E«ftOi3lii^6IIIElfiO«Ff»II^I*i§**fflL^ C tx 5. ^ - o © ?f ^ ft ^ 
ft fc v ;l/ f- =f- + * ^ ft m *i tc ^ f 5 <fc -5 m * ft fc v iv f- 7° u * +j- f; s 

ft Snfcv/l/ ;l/)t«**£«L % # K > C5&%ffl8!l ffl 

N fE M fS $1 fc , *i^5C fc £ M fc "T 3 1 1 gt 1 Et^^IS^XfAo 

im^mz i ] 

MI2^^»9J^*fi^rtO^^IS^200]«^t-l)fi^%#CfCh%#Mit-^fi*ii2 

o la K © ft il fl s/ x f a o 
[ n ^ 9C 2 2 ] 

&3MfSafcMiav;U^yb^^tcDraiciaR^ftfcM««^{I?Sti{lfgt. 

m ta 7* v >u f- 7° u * -y- ^ & § fit » fc © tc se a £ ft fc s ft « % fi ?s a « « fc . ^i^; 

[ II * g 2 3 ] 

^©5 L + ^wb^Stc^t-§«St-^§«^tJ;oT^fI$ft§iri;^#||5[i:-r?»WA)?iI2 

2 ta fc <d ft m m -> x x a = 

[ ft * 31 2 4 ] 

ft a fg s/ x f ^ © at fi / - ht?$ot, 

_ cr, ^- _ ^ x j, ij — A g ft L . C©H— CQ-r— £X h U — £. £> © ^ — <D — $KX 

mmmmrn tmiiLWfcMwz ft, i~of - * x h ij-A^sosrof-^cTEHs 

ftfcKfB©f?^|g^^Cy^^^fiJ^«ft«^%S{ib, gfiSftfcfl^Tj-fiJ^Sfta^i*! 

©WEKffl©«F#»*ttiti&tfa[fi-r*ii fc t? tu ta jg - © -r - * x h u-Artoas-o-r 
- # * nni -r s j; o Km$LZfttc'}»r& < fc&-o©§fiiifc, ^i^, 

[ If 5it IP, 2 5 ] 

* * # « & © - & & & s © - o * w t % n m ft m & m m *t % m ^ r § * a tc * $ * ft fc *t 

IX © n IB © IQ ffi B BE ■ £ ft fc SS « « fc x 

tu ia m wl © m m wt © m ta m wl <o n ^ # »j # s « % s « l , c ft e. * - o o n= # ft * 

ft fc v ;l/ ^ ^ a- * >V ft ft ^ & -T § J: o ic « * ft fc |W| (ft S !c IB 8 * ft fc v ;U ^ 7 a U t? 
V- fc , 
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ft * it S ft It v ;l/ ^ =f- + * ;!/ Jt fl| £ S ft L , C ft 5 % ffl 8>J O f* ifc O ft ^ » 9J « ft ^ K 

ft m -r § «t 5 * s n n tt m tc is a $ n fc x v ;i/ ^ y u * -9- 1 % 

£• * M IH fB gij © % » © WF ft f J ^ S ft ^ © S* JS f § - o % f* m t % «t 5 lc « S ft fc fl 

aoNioBffiicEi^nftsnits ^«x.§^ii^#iit-r^i*5(<ii2 4 ie m <d m 
m j - k c 

C It * * 2 6 ] 

[1*12 7 ] 
IE \Z- 

&3il«#fcHfitHv;U^yix^^iioHiciHg$ftfc^{i^^M^fim§§i:. 10 
WEfv;l/ r yi/i'ti:#SlifcOBK:iBI?nfcS«l*«S*«»fc, * fl * § c 
t**«4:-rsi»3R3j|2 6EtOliy-F. 
C If IS 2 8 ] 

3tSfiCJ:oTSfll«n4i*i'jol8 ; e-K»)l![*jli1-«ftfti0 5!iSti5t>T, 

( a ) ft n « § fi m m <d ft m ss \h k. m m m m x > w x % r # « x x >y 7° fc , 

c b ) wisffl««fli7*^^-rx*a[»c>««sfli»«ifttt« (sop) Kjec^vifu^y 

L , C ft 5> fill ffi § ft it S O PSSO#«Ottffi?:SRt5RS%i£Rtf18»it5Xf7 
7°fc , 

(c) c:ti6«ttsftfcRft©rt©«ai*fiifcjtiS-rs«ai*fli«s 0 pssshru 

( d ) ^S^frClt 5 I T'Xf 7 y ( b ) fc ( c ) * K ft f S X x -y 7° fc % * ^ tr 2f 54 
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[ lit * 31 2 9 ] 

m ih r * m m m 9 it (snr) a* & # o , Mia«iisfsiisopig^^sfR-r?.xx 

•y 7° 7^, *fcW^«^3t«*Jt (SNR) * # A § £ M IS m fc » -3 < It 5t? H 2 8 IS *c © 75" 
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tS M ) f S X x -y 7 s fc , 

(c) Cft6«5tt«ftfeW — ORS€>rtO«Ji*«K3*lS-r««jt*««S 0 Plg^^rii 
fR L , ttES«i«iSll«f;W7*co*iSilSOPK£lciit«7fyyfc 

( d ) 8**fr£lt«fPXf-y^ ( b ) fc ( c ) % R ft -T S X x >y 7° fc . 

(e) M8BiMA««fl%ffiiK7/WX^«ftO«IM3lfll«fiitt4Rffil (SOP) IStf^ 

fj >y*i, M 12 m mm m m : <& m m f ^ w x ^ f ^ f u > y s n ?. s c c mc i o t § i 40 
MffifM«x/wx£Sii5L, cti5«a©iisiis o p is m <o & ^ <r> it % e ^ 

( f) c 9 LT«ffl*ftfcm-©Rje©rt©«3i*fiicwts-rsfliji3M^i«s 0 pia^* 

( g ) h5 is m ft m m m & m m x ^ ^ x * m ie « a m m m s 0 p is s t w m l , c ft % o 

TMISSftl«^M?Sliflx/WX%ISI(5t-?.Xx-y7°fc, * ^ t? 7i j* » 

[ m m m 3 1 ] 

MfEfg-fcfg-ORJStfftMSi^fct (SNR) 3b> 6 « ») , tuIS«iiSfi«S0PlS^^ 

a jr r s x x -y 7° fc m 1a m ie « a m m m & s * s jr -r s x x -y 7° ^ % =t ft ^ ft > « t n v> 

ft ^ » It « tfc (SNR) *^-AS«»R^KlStJ<Ct*W«i:r6»*?l30lE«2©>3 50 
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c » m 3 2 ] 

o T , 

( a ) mia^««^*g«'r*j;5K:E«sn, n - © -9- > 7° u > y b# n e & ^ r -9- > 7° 

(b) t9sa^s<g^*^m-rs«fe3KBBRsn, ig ^ © 9- > 7 0 9 ^ 7" m ^ & t 9- > 7° 

fig-T § !?!-©z:Si§§ fc , 

*5 ^ T -9- > 7° u > if ■£ ft fc y # ;l/ <D x ;l/ ^ — % & f ft % '> y # ;l/ x * ;i/ 3? — {f 4§ * £ 

j&t § jg- © - mm t , 

( e ) ffi IH ft S6 S/ > 4? ;l/ x * ;V 4 s - « ^ £ S ft "T § <fc 5 K IE ■ £ ft , Si/y.f^x^;^ 

— £ fei-Ofy^y y^ftit^^Tt>7°'J > 7* £ ft fc . Si ft <D 5/ > # )\s x ;b — 

t m <D i/ y # )l 2^ * # - t (D M (D M * Mir m m * ± & ir % Wi — oiflt, 
( f ) tu IB ft 55 S/ ^ # ;b x ^ ;U 4? - « ^ £ § ft -f 3 «fe o X. IB § * ft , WS/>#;l/x*;U^ 

- €> as - © y 7° v y if b# Rfl k *5 ^ r -9- > 7° y > y * ft fc , m Se © *> > ;v x * ;u - 

(g) — — ©£^&**&©«#*S«'*"3J:3teEH£ftfcx MIS 
ft f§ y - h ~> > aff )V x ;l/ 4= - M 4: M IS & ft ? - h -y y # /Vx^^^-ioioi^ST 
;l/-7°X7-f f %4tt5^HoS¥Si:> 

(h) MIS;U-7°x^-@^%§{f-r§<fcdtia§^ftfc, »E;I'-7 , i7-f9Ki^ 
t/^TV C 0fS^^a£Mt-§;V-77^7b^i:. 

(i) * EE fij 0 fg Si (VCO) fc * ft 7L , <r©mj±ffHj{fil#§$Ifi (VCO) tfitEVCO 

m m tc s -3 ^ t # s y if m * * £ l % c © * -c 5 > 7" « ^ a o t m is 5t « a m 51 
>f-h<DMm?s~£m-<Dvy7vyifmMtffflmzft%z£*mmt?%~yyy$)i>'y 

[ it * m 3 3 1 

C a ) M IS M 2 ft fc 7* - * ft ^ © ~> > * ^ Rl x * ;l/ J? - M * i»J ^ f § X x y 7° fc , 
( b ) fflr IB S * ft fc f* - * « <D m IS © J: a K»5eSft*5/>#;H«|x*;l/4 : -fi^« 
'jNfc^?.j;a^|5lW^-f'5>yfB-^^ifefi5t-r§x^-y7 0 fc, ^#tyeifc*#Mfc-r^73S 

o 

[ ft * 91 3 4 ] 
Ad is ?u m X x -fi?W.fc 

( i ) M IS -9" > 7° U > y >b s 5/ > Jl? )1<D m 36 * ft 5 M ^ ^ C ts l#> T M ^ $ ft S =fc 5 & * D 7? 
T ft f§ > * ;l/ F5 x ^ )\y ¥ - m * m f § x x >y 7° fc , 

( i i ) M IS -9- y 7° U > y ^ -> > # ;b © it 5£ S ft § dfl ^ jS O % lc M %i f£ ft § <fc 5 ft * 0 7^ 
Ctilv'y*;l'ix*;l/^-i*Itt§Xfy7'c> # tr c fc * «p it fc 1" S It 3l< 9 
3 3 IS m <D 77 S „ 

[ st m m 3 5 ] 

Kt IS v- y # ;l/ F^ x * ;l/ ^ - M % ?»J ItSXf 'yf^ 
( i ) m — <0 S/ y # )]/ x ^. )V 4 s — * pj m t § X -r y 7 fc . 

( i i ) M IB 9S — <D y y # ;U x * ;b =p — * l > > # /!/ ^ R fc It i! 5i 5 i. X x y 7° fc , 
( i i i ) l20-yytwl/x*;^-*ISt5Xf7 7"c, 

( i v ) ~> y#;Vf|x*;l/^-i%, M IB SI — <D yy# a, x * )l 4 s — ^ 5 ift IB 51 9E * ft fc 
SS - © y y # ;l/ x * ;l/ ^- ^ §1 < cfc-eRSf S^f y^k, ^ttfc: fc^iitt^l 
*JS3 4|Sic©73^ 0 



(8) 



JP 2004-511128 A 2004. 4. 8 



[ if 3R m 3 6 ] 

ft ft m ^ m ft m m m m v & -? x , 

- o cd # a a ^ i: m wl © ft m ffi ii * m . w la /< ^ x # m ^ & © ft m * a t> l , '> & < ^ 

# ^? #~ M IB '> & < titKfSOlRl — cO^^TtlgcD — o^rgffL, — JtlSt 5 f - ^ SH 

tasEK<i©-r-*^P£ftfc?SF^8§£, us k m<DT- $ mmz titcn^mz^ts-'D 

Of-^glS nfc^§i^, 5^icI5L, 2o<Dit^-r^M?S%#tyci:^!ftMi;-r 

§ jM fa Hi o 

[ » m 3 7 ] 

m * m L , S?C = T/ P& 5f "y^JIIB^f t«Pi«0lEHSnft^;^*$O, - -o 

m is > * ;i/ w m t * - © ?sf # Tt n * s « l > m ta i> > * m m ft \c piaoigisnft 

^ ;b 7. % tt £ W ?f *f ft I* % Hi 73 t £ £ o K m fig £ n A ;b x X 7° U -v t s 

Iff fH ^ ;U X X 7 U >y 9 % © bu IB M EP ftF ^ ft B * & M L % M IB EP ft ^ ft $1 % t 9 - £ X f 

u — A^e.©^— ^ictsew-ts ^ < — oof - ^^fs^nfcft^fg^jefig-r^j: -5 

C If ^ IB 3 8 ] 

t % % m z <d i/ # >i mm ft m~ <d )V x * ts ft *i ftB * & l , * £ c = t / p & 

Snft^;l/XX^l"y t? S o T , 

ATl^nfctijIBft^ftlS^ ^«^f-(D^;VX*tt5 PfflOM- (Dft^ftmKftmt 

Z> «t 9 « fig $ ti fc 1 : P # si m t N 

- O <D jl 5£ £ fro, £SJSftfc^;l/Xfctfi*J-f5.fc5 
BUlB#— <D/^)VX * (p-1) *C (i!CT:-C = T/ P(±9 L 7yWF4«:SL^ p it ■< V 7* 

tti fB a ^ « n fc m - © x % , g^poja^-rs^^fcs-rsp-sgo^^fflfcr?? 

H>ffapfi©^-y7 p ^iaiiisS/!)>e)©tg : ^^iS^n^ffi7j*, MfB>'> / #;v^raTrtfcpffl© 
^;bx^^t?sijEnw^7^Htcs^-r§J;^^«^^nfcP : i g^ll%ii5^^xxy 

[ IS II 3 9 ] 

A*ff^^^lfflt-i.fci6©7tffi^x-^^IS§i"efeoT, 

MIBATlfi^^lW!-©^- (HI) , m - (H2) , ^= (VI) RZfmm (V2) ©fig 

» ft m \c ft m t % x a tc m ^ n ft ft m m @ m t , 

mmwi-<Dj8.ftftM ( h 2 ) % 9 o ° r£ & ffl ^ h -r § j: 3 k m fig s n rc wz — © & m ^ 
y $ 

m is m m © fig ^ ft m ( v 2 ) ^90° r£ fit « 7 h -r § * 3 k « fig $ n rc m ~ © & ta 
7 2 t , 

WIB^-©fig^7tlS (HI) ^^-©^-7^T^M1-^ £ fc9fc«fig^n/clg-©^P§§ 

MIBfifflv-X h^tifc^zi©fig^) , clS (H 2) ^^-©-r , -7fcT^ia-r?.<j;3tc«fig^ 
nfcS-©^Mi§ii, 

MIB^H©fig^7t^ (VI) %I = fl)f-*tT|gHt5J:5ti:lff)S*nfcI = OlESiS 
Iff IB fu ffl 7 h ^ n fc 3g m © fig » ?t ( V 2 ) ^JgE3<D^-£lCTM-r££?tC«fig£ 
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iisf-^f i?n/cS-£DS»3ts (hi) £ % t* - 9 m M * ft * *>ofiflj'7hjn 

fc H <7) fig tj- ft IS (H2) h *§ L , i-©f-?II«tl^*i ( H ' ) ffi 73 1" 3 £ 
?tC«fig£ftfcffI-CQl£l|-i§ (8 4 0 a) t . 

muR?- $mmz nrcm = <Df&ftytm. ( v 1 ) * , f-^iun, ^ofii->7 h^n 

fc !g H <D fig 5} ft H ( V 2 ) i: » # L , Jg-cDx-^gEfI£ftfcft*S (V ) %ffl^]t§J: 
5tirtSftftiB-(08^8 (8 4 0 b) 4: „ 

tulEit-tiji-cDx-£M£ftfcftSi%^i^L, 2o©it£-fsiii££*rt-5x-*ft 
ii (342) *a^j-rsj:3fc««*nfc«iiS3t««^» (8 50) t , <§ * & c ^ ^ 

C If * 8 4 0 ] 

[ W * 3f 4 1 ] 

*3F » 8>J £ * ft ffl « fl « T & o T , 

3t«#*a^r**»© »fy»m**w-rss ft * # «i « ^ 

9S«Si:» 49*> *»9S«li<*ni:!!iLT, 20 
tu IS § « * ft fc 15 # M ^ ■ ft fl ^ Pi <D K ffl © ?? * IS O - o 3* JS f § # « ep ft ^ ^ fg 
£ £ fig -T 5 <fe 5 ic « ^ $ ft fc § « « ^ ;U X X 7° U y fc , 

H«i§fc#!Sf f J:%A^t5SiSa--y h^ii, ft 15 If IS « ^ # fid IE N - O S 
fl£ftfc3f-Sf»f!l^mft«^cOMIE — o 5 fig t> > M IE # m fl ^ W M IS £J ffl # HS ft ^ ft M 

a* 6 bSc ^ . cfDgfiar^ h # ffi is k m <d x - * g m $ ft fc w m m <d ft <d x m is su ep # 
[ w * m 4 2 ] 

« is « m t # f.i « m * s « -r 5 £ 5 tc « fig * ft fc ft m. m m ss v & o t „ 

tt IS 1f IB ft * S ft L > SIS - i: iff - © it S f « ffif fig # fc «■ 9J f S <£ 5 « fig £ ft fc {I ?£ 30 

ft m # m m t , 

Mmm-<DW3i'? ^, fl ?S fiSc » fc#Iif * A * i: UTSfSL, MIE^-cOit^-ri.flSfiSc 
^OI^fflRtfE^jK^^tH^-rSct 3 tcWfiJc^ftfc^-cDftffiffi^ttlggi:. 
«H5SB-0*^-r*««i«»t#JRi«^*X*i:LTS«L, MIS^-©il:S-r§fa?£fig 

%#ii^-rsft^miHimo 

[ I* 5}? IS 4 3 ] 

t fe - o cd * f 5 y ^' « # % M IS ft fit ffl M ffi 88 t ffi 73 -T § -> > # ;U *> v ^ a t- ^ tf @ SS i: 40 

MISm-fc^-CDltSt-^fIS)t^*PWt-§J:9{c|ifig$nfc^S«5£ri.--yhi;^{i 
x , c©pT^31®n--y h^MIS^> / #^^>^nT-'i'+) 1 "illSS^?)il52fi^^S:fS-r^c 
i:^#^i:-r§ffm^4 2lE««ft^tiJlHllfS 0 

[ tt IS 4 4 ] 

ft {ft 48 ffi 88 T? S o T , 

^-RO : ^-©«^A7Di:^-Rt>-mi:cDfi^t±3*%W-r§ft^^7"U <y F « ffi 8 * *. 

, w ie m - o « ^ m ^ m ie m - 1 m - <d m x ts n o h tg sg » m k tt m l , w is m - © 

fl ^ tH 73 |ij IE m - t % - CO « * A 73 HQ <D K fig » M ic tb fl»J L , 5S lc 



(10) 



JP 2004-51 1 128 A 2004. 4. 8 



Bk RtfI-£D7tny/f^^/^l^4li> £ it ft tu IS ft m 7' U <y F to §1 fr6 

o m - cd ft m m fi * sa m u , x ^ * ;u ft $ n tc m *i $ # « *t £ f£ ^ r § £ ? k m m s ft rc 

ig — ©ft-stnv-f^ -> 3 — >^*X^r — F HI SS £a 

|g — cd if tl II , Wi~<Dl&mmm7 J )V # , iroD C;W7XBiS, !g H © « * {* It HI 
£§ , RtfgZ07tny/f £ ft # M IE ft m 7" U -y F & to §§ & 

cd m - cd « ^ m ii * sa a t , 7*^ $ fritz ftr£m3cf&ftm^%Bf£? % & ? ics>nz ntc 

l-Olf nyf -fS/3-yy*X-5r-KlHllSi:, *«^3Ct£#I^t-£ftfiffl1£to 
[ It 3R 31 4 5 ] 

ffiffig£-fc3S-©M*fA:*Jfc : &fSft>W7'y -y F t£ to 31 #\ 

M IE Iff — Cl§A^*»SJRtffiffi->7 ht§L tT\ 0 0 4lffiffii/7h*ft5S- 
CD«^ (R3) , 90° 4Sffii'y7b4tf 5S-OS§ (R4) % 1 80° % 3 {£ ffl 
->7h4St5i = iOlSt (R5) , Rtf 2 7 0 * %i>{5ffi^7h*W-f3filEHcD{l^ ( 
R6) ^S/£T£J:?fc*j&£ftfcft[H]iSgi:. 

W IB if - CD {§ A 71 CD r3 t° - £a MlElgZlcDfl^ At/CD, ^ ft ft , 0° „ 9 0° , 18 

o° 7 o* ii£»i'7 H«nft3t:-fc*s^t« ckt, * ft ^ ft , si - » n ~, as 

MM~^fgracDi§i^2ft/cft£f^g:«L, iriam— t3i = ©<i^xtjK©ia^fiR^Mic 
ht^JTi>^rzcDm±ifl^^ai7 L 3^?.J;5lc«^^txfcS-cD-l(^ai§li:s * fit A 5 c t 
%1t»J:t5il*]l4 4ta«cT)7t{jiffl^i±il§o 
[ ft * 3S 4 6 ] 

*— fc5S = ®MX2i**-rsft>W7*lJ -y KtftfflSTfcoT, 

M IB B - CD « * A 71 * » M S. tf {ft ffi >- 7 F f « C fc T- , 0 0 S§fi|77F^tta- 
CD(I^ (R3) , 90° 5:5eti5'7 h^tt5®ZOi§ (R4) % 1 80° & 3 fit ffi 

~yyb*mir%>m = (Dm^ ( r 5 ) , at? 2 7 o* 45ttfi->7 htttsasEof ^ c 

R6) *Jg)St5 i^KilSJnftftHBt, 

WIB^-cDff^ATlcDntf-^, MIB^-CDM^ATICD, * ft ft , 0° , 9 0° . 18 
0 ° S. 0 s 2 7 0 ° fE is 7 F £ ft fc n tf - i: IS # f § ci fc Ta * ft ^ ft > $ — * SB — % IS 

h v sa*mracDig^^ftfcftis^m73-r^J;5tc*j^^ft/cm-, it - > 
is §i t , 

MIB^-fc^HCDlS^^ft/ciftll^gfflL, iulB^-^^-CDfS^A77P5cD|WIfflJiSc^MtC 

tu!Bfg-i;firacD$§^$ftfcft£I£:SfsL, MIBSg — fcSS — ®«*»A73lHI0it3EJS#3efc: 

tkfi»J -T 3 tg H CD to 73 fl^^ W » f S * 9 lC«fig£ft7cfg-cD-gt*&t£i§§£A §1^.5 C 
^lltt«A^7'J -y H « tB » o 

c it * m 4 7 ] 

MIB^^Xft#,^S«L, ^-cD^^cD^M^ftfc^y^^ftlS^toTl-ri.fctocD, » fij 
MIBM2 ftfc^ 7" WF ^ft^^SfS L . SB — oa»Ot?JHH«F^3tlSl*to*-rSfei&0, W 

ib % a cd m £ ft 5 +f 7 ft ft m cd a- * tc *r -r § » m g§ t # ^? - o cd sij ep ^ # ft m % to 

71 "T •& «t 5 IC « fig ^ ft It ^[ <D A ;!/ X 7. 7° U -y it t *WI &%=L<D&919 & t , 

mmm]k(Dm%)ft ! ^ftm<D&* z?- zmm-t %> z. tt*. - -d <d n & % ? - $ mm 2 n 
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c is m <o m m & m w i 

[ 0 0 0 1 ] 

* ?g i± 2 0 0 0 $9fl 2 6 B T~ ffl M £ tl ft 3fe H {g ffl II 3§ 6 0/2 3 4, 9 3 0 # 
[ 0 0 0 2 ] 

m to s ffi «• if 

* fg B£ (i , M ^ X ^ 7 h $j £ £ j£ -j- § f. tC ^ f| }£ ^ £ f[J fl§ -f % a ffl X f" A CO j& 

[ 0 0 0 3 ] 10 

ie w o # ft 

If SiS^IJ^Ht (dense wavelength division mult 
i p 1 ex i ng, DWDM) 7? iU£ , ISO A^T^f 5 1^ * n ft > K 

rtcDijf^tDjaS^ ( r£ ft ^ A ) tCflJST, *KCCt*fclTfl)f^4*Htl, — O 

43 ^ T li , ffiflffl^Sm^ii^-r/c^fC, ft ft <D % « ^ tf, C tl 6 * — OO^^-ytL 
(OC-3/1 2/24, « ) i: % S^i.y^-v-yh (SONET, ATM, x - £ , 

k IS 6 tl T * 5 , COftfctDWDMi'XfAXO^^ h ;Vf$?;iiilD t 5 §§^3 J tl 20 
[ 0 0 0 4 ] 

HI B'(if*©SiiaSi'y7"b7^XDWDMi/XrA07o7^lT'$5 o DWDM 
v ;V x 7° U 7 -9" 1 1 0 ti „ WBccttif + */bi:i¥lfn5, ft ft <D ft it # * # - O v ;l> 

0 a , ft m % tt m m ? § ft % tc m m m 1 2 s^sijns, fa 7? , DWDMfv^fT" 

U ?V 1 3 0ti, 3^771'^ 1 2 0 I U t 6^ ^ n ft v /V f f t ^ ;^f8^ % Si L , 
C n % W. ft © ffl BU <D x ^ * ;!/ K «■ fij "T § o Sff 0 1 *3 ^ T , A , t LTf 2 

fc2*LT-0©i£««l 4 0k-O©gfgJg|l 5 0tflJlTSn, £ # T* , N ffl <D M ft $1 

1 4 0 tNKDSIll 5 OtfSStS. 3M «ttt 1 4 0ag#O? + */HSi%tt5)fc 
jt^?Sfl^*5E^L, COftIil(I§%f-Of-^XhU-AtTllLftllC, £ © 
g II S n ft ft <1 * % V ;U x 7° U 7 9" 1 1 0 \C m m * i> o & fc . -V ;U x 7° U 7 +r i i o fi , 
Sa5f + ^;l/Sft^tt§cn?.NiOliBSnft^if %*-Ov;l/f f 
§£g^L, Ln*77-f^ 1 2 O^IDTliltS,, fv;l/f 7*b^ 1 3 0(i, CI© 
v ;l/ 5 s - x -V * A> ft im # * § f§ L , Lti^SftSf t^^iSIt^itS,, & § ft fll 

l 5 0 a % £©a-HStifc?-**;HH§© — ol:IIt?i:tT\ x - £ im ^ % IS fcB t Z> 

□ ii iit*otiia§#^&>'XfA%stA«, n ps « , * m k - us ^ » n ft 

„ DWDM->XfAit:€ifiStII©iiKO^T(i. D u t t o n , Harry J. 
R. Understanding Optical Communications, 1 
998, pp. 513-568, ISBN 0-13-020141-3 \C ft V> X U m 

z n x ^ s ft 46 ic c n % # P> ^ n ft v «, 

[ 0 0 0 5 ] 

m - © 3t 7 r m ^ X B. m rT m * - * 3 S h», bps) u , w 

liis^i^tK t x m m ■? % c ttfT-^o 

[ 0 0 0 6 ] 50 
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#14<5DKH (frequency — dependent fiber impairmen 
ts) , fe (chroma t i c) &. O' fif — F 5^ (Pol ar i zat i on M 
ode Dispersion, PMD) ftioTiI?n§o 7 7 -Y^S fc D ©f ^ 

s © & t>* a p§ * n t v> § n m k & v> t it , f t^^iaast ltb, 81 oghz (o 

C-1 9 2) tfllr>6n, f t*;VftfclT8, 1 5 3 0 n m k 1 5 6 0 n mOFIOffi* 
(Dyt'ty F ( C - >S >- F ) ft cD 4 0 ^ ^ * ;b ^ ffl £> ft £ o lHT> Jp. — cDt'cT'T'-i'^ 
^IliTfDe^E'-y MSte, *&400Gbpsi:fc3o *f 1 0 0 G H zft 

§ ^ « ti * * -r § o f - * & x ^ * to % m it f- * * ;n£ -v h m & * =f- -V * ;U # « II T 

lbftfcOi:LT£8Sn*, f£^T, ilO->Xf AOX^i? 0. lt"7b 

/ H z k % 3 0 CcDX^^h/V^J^te, jlSf4ffi>''7b^ — >f > y (quad r a t ur 
e phase shift keying, QPSK) I On t-L-y UlSS^ffl^ 
5CfcT?2«tC-r<5«l4:tfT?#S. Q P S K^StClS^Ttt, IlffiriSfcD 2 E'7 Ptf 
WmtZ ft > tKDtctb, f t^JHEif'y Mgtt2 0 G b p s (Cgf ^n§o QPSK 
CO PS £ ft $ ft § C ft 5 2 If -y h li , is y # to ( s y m b o 1 ) t up fcf ft , COlll 
Itt, '>yt*;I/Wi ( s y m b o 1 p e r i o d ) t Rp IS ft 5 « C © 2/ > # ffl ffl <D M 
isytftomm ( s y m b o 1 rat e ) t & % „ 
[ 0 0 0 7 ] 

f+^;H:7 hSSt^ MIC, 2O0f-?XMJ-i» (d a t a s t r e am) ¥ 

ed it Vf w, 6 , 0 3 8, 3 5 7 mz, m-cDf - $ x h v - £ rmmz nrcftm^* 

, f§ n cd ^ - £ x h U— AK:«fcr^T^W2ft;fcftfg^©ffi&E£M£■^3^I^£5^^:^@i£■r 
5 C i: t? x 2oof-?x h U — A * J* — Oft*;i/£iB^t53t7r^Affl*aiSt« 

o 

[ 0 0 0 8 ] 

)t77^/^OlSt- K^t (PMD) tt % »n37©#«ElcJ:t>T«^tt^Pi3*»tt 
6*CJ:oTRS»tt«'a2ftfti^ca4t4. F3 M ft 14 * t> ft § k , gS^LT, 
7 7-/^©2OC0liS ; e- K i:iat5SaS (g r oup v e 1 o c i t i e s) <D 

IB M # £ U S o p M Dci^tftf^m, KcoA;vx^2ooe^t§IS 

^ ;b X ( 2 O CD ft ) ^ 91 * ft , d ft 6 7 T 1*1 % m & 5 P il Jg T f£ fl T § C fc 7? 
fe S „ C(7)20CD{i^«Btff7r-l'^F*3^:fs»-r§3gg^*5V^T, C ft 5 CD fl ft CD « fg ( 
states of polarization, SOP) ^16^ f $ft , C ft 6 2 

[ 0 0 0 9 ] 

P M D it m ft CD y 7 4 fl H V =7 y ? A IC £ «J f %> o M v PMDIi, $ - CD 7 r -Y ^ F*3 7? 
kftj&M^cDJSfti£kJiBcDSfi£f&#LT^y^Al;:£f!)-f£o PMDii, « ^ * j£ tf 

, * ft * s k 1 1, tc , f§ *t ^ % * cd fa m r*g e w ft $ ft r v s m m w & ft ft 5 c 1 4 < 
[00 1 0 ] 

W-dT . aSCRtfVi^ttti^tlfeDWDMif (2. 0 4 8 GbpscDOC-4 8 
, S^lilOGbpsOOC-1 9 2) cDX^^h^xft^^, <V ft? T J >T - 7 to 

* & t ^5 m si co t 7? , 3t#"r**&!Ht* < »*tiTV'»So m ic , s fi * ft s ft m ^ <d 

PMD%llt§^Itt^#ftt5. 
[001 1 ] 
fS CD ffi ® 

— ffi ic #5 V T tt x * n «: il fi S/ X -f A t [p] 6 ft § „ c cd ~> X f A ti % I-of-^ 
X h U - A * S ff L , £ CD 7 s - # X h U— Aj{p6©» — Ot*— #»CTSEiI*nfcKffl©WF 
^l5^^Cy-0(D7?^»»J^«7 , cfl^^^fi-r?»J:5^«jj!c?ftfc^f8Si:, ^cd^-cd 

asflt«tc3tgf«sn, iicDW^^iiJ^M^fi^^Sftt, ccD^^»»J^«) I cfB^rtcDK 



(13) 
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fB cd ft fg % a R tHI fl L , m — <D-r-**ffi:frf5.fc3lc«J«2nfc§M«i:*f!* 
s H fi ft t v fa r£ * # tr = 

[00 1 2 ] 

t> 5 — ffi iz & ^ x it . * m m it ft a ft x f a © / - k k. fa ^ s n , c cd y — k a „ n 

[0013] 

fed — ® lc 43 T fci > * fg BJi «: . &^^PfIcD^;bX£Wt"§KfflcDft^i5^)Xfit-3fc 

46 od ft ^ » Hi ^ a ft a f§ ^> x t- a ffl co fi m. \z fa if s> n § . -oonjtwtfev^Ttt, c 

£0 ii ft K it s /^Uftll:, d CD ;b X ft 8K 6 © '> * < t £ K fi © |Q - © ft 4§ ft |§ * Hi 

S/rtfUB KfflcDil — CD ft ft ii! <D — O^f it v — OO^lSfSf - * X h U — i» * 
&*^3<fc?k:}#fi££ft/2:ft^Elfl§§i:, tn^KflOr-^ h y-A*S«Rtf«£- 
IK tt\ KiOf - ^11? ft fc ft # f§ £ ^ tS * JB J« f * 
J: 5 tc « fig S ft fc fa 11 IS £ S k * M *- % o 
[00 1 4 ] 

t^-OOJISflltfe^TIi, *McD C OjMilSHi, McDft^ffcMWL, fg-CDft 

^ ft wl a. m m ft * m m m * n m l „ ^-ostfksu^'i'xxyi/^^iitsc 

[00 1 5 ] 

ffifcfc^Ttt* * fg 0^ a ft iM fi m i*j t- ffl ^ s * © ft ^ £ ■ » £ fa # e> ft § . c © 
ft ^ % si §g « s *)\> x x y u y $ t 7 s - $ m. m m * m a. s . /^i/xx^i/^"i±, a * ^ 
;i/ x * » ft cd p m c c c t? p it ft * m cd m iuj v ~? <o m. * a t ) cd m w a ^ ^ x ic 5t su 
ti^Mst, dft6P<i<D/^;ux£D^^^3iML, m^mm-r z> rc&boimm^ v ?m.m 

mt, dft^fi^cDilli^ft, A^o. «Fi*S8|*nfc/<;l'X3^&* — 0?9F^B*JB)«"f5 
fci6cDP : 1 IS ^ §1 ^ ^ t? c 
[00 1 6 ] 

c picof ijnft^^xstt?.- o cd m en (-rvyuyh) f fTts^iH^tsi 9 

tc « * ft fc ^ ;l/ X X 7° v ^ 0 ffi ic [rI it ft S o h it . 'UV x X 

y U <v ^3^6OS09iWF^ft*i:#Jf8ftW* % 6©ft**A*l: ITSiU ^ X X ~f U v 

9' ic m m * ft 5 ^ # x 7° u >y ^ §ij ffli a m * m ts ? %> 0 

[00 1 7 ] 

t» * f6 it & ^ )]/ X X 7° P y ^^EL^Sl^WtS C i: % 51 fS "T S 

i6 CD X X° U >y ^* $ IE n. — >y h K fa if B ft § „ 
[00 1 8 ] 

fc^-BCfe^tti, * f6 W W: , * fg 33 cd ft % ^ 81 88 1*1 T* ffl fc tb <D ft « ^ t 2 ' - ^ S M 
ffi lc [rI It & ft 5 o COMff-^liStt, ISf 5«a©^§©7r5'J-lLlt5 
S5?5§BOPii0^fif 7 7'4SiL, dft^il^-r^ft^lg^-r'-^tcT^H-r^J; 
diclifi!c^ft5 0 <KDr- 2 m.M%*it, X t) ^ )V X * H 4: V & ft K. » fJ f § « * 5* M 
Hi:. # fig $^ * x ^ft^'ft, H l i:H 2Rtf V l i: V 2%§t7sic»Ki7]^fJt§^7 
CD a 5t fiJ §1 > H2tV2t7S»^, * ft ^ ft , H 1 t V 1 V 7 fiJc 5t ^5. 9 0 0 f£ 

ffita^^h-rs^roffita^y^fc, * cd ft , #^7i?ic»?;tit§ 4 oof-y mis 

i; % 20cD^W£ftfcHfi£^*S^t-3dfcTir-«ia£ftfcH' fiX^fc-r'-^^WS 
flftV fi5t5t^Jgfi£-r§^TcD^-cD|g^§|i:, dftSx-^^IS^ftfcH' V ' fig5t 
*-ocDjS^-r§fI&tc|g^T^fi?Sftlf*S^-t5^^{ix.?, 0 
[00 1 9 ] 

«» 5 — s jc * v-» t tt , *^wit k m<Dm&? % r - ftrcffmrnz^ts^m^nm 

Si»i:*ijl5SltlH:iR|tJ5ft5„ KfflO#??f Siitt^ LHSKlOl5t§f 
- ^ ffl £ ft fc ft # IS cd — o *f j£ -T § # fi8 fi ^ * fl5 fiic f 5 <fc d ic iM ^ ft ft « fi «8 >]/ 



JP 2004-511 128 A 2004. 4. 8 



x x y u y ? t „ m $b « t # m ft * * x * -r s § fi « ^ - >y h t * m * . c © § m m =l 

[ 0 0 2 0 ] 

t 5 - itcij^tii, * it sn » . * ft 0J3 1 «fc § s ff $1 ^ - v h 1*1 -e m ^ § *6 © ft & m m 

ft fc: (pj 5 ft § o cofttttHSIttfcU it««^fc#!!l«**Sflll/» c © fit $8 ft # © $ - 

fi M # k # EI ft * A ft i: LT5HIL, SI-©it3-rsffl«iS#©raffl;&tflt2EJa#*: 
tH:fr-f3SI-©ftffitll*til&fc, ^z:©it^t-i.MS)S53-i:H-©#PIff^ ; &A±iiibT 10 

tit, co»z:om^t-*fliaja»©BifflRtfitt^ia»*ffi*-r*JS — ©3tttffl*iti» 

i: , c©iflSft^©^-tmr.cDit^t-SjI?gj^^©|5ltIRO : it^j3g53-*SfiL. c © ft 
fitl^ffi§il*JT©x-^SS*n^?f^lS©^y^;VlS^^RW*n^fcfe© / >^:<i:fe 
— o © £ -f 5 y^Mi^ ; arffi^T§^>'3K;b>'>'^n^-f+flllfti:%ftx§o 
[ 0 0 2 l ] 

^©SftlSkMji-r^fiiS^- K»»nyhn-7tt, £<Dfit$gft^©fg-kfg-©It}<; 
f 5 fi iS fiSc # © x £ ;!/ ft £ n tc H ffl R tf K 32 fi£ # * S ffi L , uti£lSS ; LT'>&< k t> 

[ 0 0 2 2 ] 

9 — ® tc 38 v T » fg-RO : !g-©ft^Aftkfg-;Rt>'fg-©ft^ffi:tj*W 20 

ztizm— t^r.<oimAtiM(Dmffli$.ftM\citfflL, m - © « # m * it > cft&i-t 

I?-©ft^Aftra©*SJ$#M&cJ±0!|-f£c, c © ft fuffl Mfc, c©ft/W7*'J 

•v K & ffl §5 £> © S — © fi Hi * % 50= 3 -f 5 C k T? , x^'^Wk^ftfcllffllScStft-Sf^fl? 
StSi -5 £E?!l2rttfcSB — ©ft^nvx-f ->3 - > 9 * X y — F HI ft fc , C © ft /n 7~ 

[ 0 0 2 3 ] 

& 9 — ® *3 v> T It , * IS 0£ tt , S — Rtf^ — ©ft^Aftfc^ — Rtf^ — ©fl^fciJfcfcW 

-r s ft /\ -r y v v k m m m k. ft it e. n 5 „ co^A-f^uvKftiasa, »>jst, ft ffl 30 

[ 0 0 2 4 ] 

fc 5 — S *5 V> T « , * ft BJ3 t± » IIf-Jfi?fr50S5HR«ft/'cf-^itO > >^ 
# ;b % RI ^ t" § fc >sb © 5^ ^ & is y 9 n If IrI if h tl 5 o £ © -> V # ;!/ v' > ^ n ^ -Y 
■9* « , I^x^;l/f-*l-3lt§(Ol?S5:<, > * ;Hi7Wl/f-MI:ffl^§o 
[ 0 0 2 5 ] 

SStl/i:7 7^^IiOlllceBt§I$t- F»S (PMD) 4jHt5ftftiO, P 40 
SPtcatr5<PMD»«8K:iftlt5n*. S ft « tt , e5M^ntcft^©{iiS*> § ft ft *f 
© fi m © « Si (sop) *7r'f^rtk:56l*Jtxfcif ©s o p fcS^t 5 c fcTf @at 

§ 0 ^ft«tt, 7r^^rt^7 I d«^%ftltt-§/c^©«jiS0P^, il(DSOP*77^ 
/^dilittl (principal state of polarization, P 
S P) IlikB^t 5tt7?a«T4. P S PiKj&oTfiSSnSSOPtt, JSI S fit flc # 

14 ^ 5& E ?n * -r s c © tc & e m -r § ft # © ft ^ « ^ k ft § □ y r 4 l*J tc *s tt fi m © 

^ff^(polari zat ion transformat ion) li , B# H i: ^ fd 

tsaiT-SD, siiPMDiistssis o paflissoPi^r^cneoasfk^iaBlf 
tt 5ct$s*jn5. s « n « x Bu fi © ^ * ;i/ * ^ l r m « « tcif m * m k> m l , 
Lticio^t, as««osop»«»3y, £i?n/cs o ptf-p s p tso'i^ts i 50 
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-5 It IIS IP £ n 5 o 
[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

* fg . *&m(D&£L^nm<DBWi, # is m§ © 4# m^mmm. rz? a»<o mm <d mm 

[ 0 0 2 8 ] 

[f§B£cD^S&<DJ£fg] 

12 a i^^y^L-y ^Xii~>XfA 2 4 9©v'X-rAT- + -7 u ^^--V©^ 

D7»IT'g5. C<0iH§*>X-rA2 4 9 « St fa « « 2 5 9Rtf*««»2 6 9 % If IT 3 
0 M ft m m 2 5 9 U: s N f@ © M « ft ^ V s a. - ;l/ 2 5 7 % * "T S 0 # & fl « * 5> a - ;U Irt » 
NflOf t*;HO-ofc»JSL, *ft*;HiS45iSfiA i ?r^-r§o c d t? -f > -r «y 
7 X i H: 1 *>5N«*t. S « « tf 2 6 9 « N ffl cD W j£ ~r 3 § ft it ^' a. - ;V 2 6 7 £ W 
tl, B2 at^ti:?lC, Slflt-^a-;!/ 2 5 7 If 1 2 5 0 i: , f: L < « 
, Ifi^t^;b^7°l^^^hcDra^iHB^nfcil{I1SS<l?SWis ( s t a t e o f po 
1 a r i za t i on. SOP) 2 7 5 %tt? a CcDJ^&jifiMSOPffiftlg 

t*;l/C*fLT-OiffiStl5, IH »C , # S f§ til ^ i? a - ;b 2 6 7 14 % § ft ffi 2 
6 Ot, »JL<(^ gilSfl^-KI (polarization mode di 20 
s t o r t i on. PMD) HS 2 8 5 *ttf, i 2 a tc S t i ^ t , SflP DMl 

[ 0 0 2 9 ] 

* {§ m * S> a - ;U 2 5 7 U % fOft^wHcSLT^ £ T» K ffi <D =r - $ X h U - A % 

sg-r§„ iin^f-nb'j-itfDATAi j k taotisns^, c c •?? , :/ 

X {"J 7" F r i j it. tilT'l.ft^/H'yf 7^5:SL, j « » ( r h j wl^iz r v 
j n^©) is-fyfyn^iL^ tf^x^'j^h r k j i* , f-nh'j-A-f 
y-r-y^x%«-r= s?.^^5.nfc r i j t r k j emit, »h<b, r h j t r v 

ra * is # N fs 2 n 3 ^ # , m © K ± ^ ffl <^ e, n , ^iSttSs^T-? d a t a j 

H k i: D A T A j v k *EJMt5. C5U> -< > f* * X Tjj « , - o O Rl SI * fit © 
^«3fcJ6&C, ISSWCtt, A*f-^Xh'J-m2 Ki©f-?Xh'J-A^$* 

-§> o 

[ 0 0 3 0 ] 

± JE £D rf-?XF'J-i (d a t a s t r e am) J & § B *U fi , * fg E K «t 5 15 9 
ft©&**»K-*-*fc«>fc:teiP-frtf&^tf % fc /£ L ^ m - O -r - £ X h 'J - A tt „ ± 5$ <D 
r D A T A j j k J &m*-£&m* ft* 9 Xfc? 7 v h % * Z ZfomMt'^Z 40 

■P & -5 o K S * £ tt , !f S L < l± x A^lf-^Sffl^Tv ffl-<Dn^mtfHtvm®.<DM 

■k cd ± ic m. m s ti , iftTKfloi??atfs^^n, # + * ;i/ ± e ^ « * n ; # wf ^ is 

r D A T A j j k J x-^XhU-AfrStD THJ TVJ Oi^Of-?)S»» 

oso, M7?<d r j j a ^ * , cnstf*- <o«F^»rt»i:WF^{b*n*cfcT?«5o 

[ 0 0 3 1 ] 

^Iiit^^-^ 2 5 7 1i, W$b<ti, KfH©'T :1 -^Xh'J-A^^cD5Mfi1l2 5 0 
ic «fc o T ft fiK * n fc K fl O ff ^ * m ^ T ^ # it L , »SL<tt, 4 tf «y h ^ «■ ft # IS ± f= 
W ^ ft $ n S o §ft^;VtMLtf?§ft^n/ci§ti, v ;l/ ^ 7° U ^ -9- 2 1 0 35 6 ft 

s -e;b^7°i^^-9-2 i o a , c ft % n mt z n tz * & % — it snftv^ 5 L ^- 

■V * ;!/ 7t ffl # *S ^ -T « o ClDKfflfcSnft^/l'f^t^Mi^tt, ft~7 7 ^ 2 2 0 50 



(16) 
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%IUTfv;l/f yi/^f 2 3 0 \Z m 6 ft , -r V ;l/ 7° U ^7 +>" 2 3 0 & £ <D ^ ^ ft £ ft fc 

, * o =f- -v * ;u k » js f § § m m * a - ;u 2 6 7 tc in 6 n s „ z nit* m<o 

ft ^ & m t? fc ft If , «fi» 2 2 2 4fflV , 4i:l:t>'P*5. 6 7 

(C 43 ^ T it , Siff 2 6 0 tio TSflRtf'lI^ft, t§S2 6 OliKiO 

[ 0 0 3 2 ] 

ffi « % ff 5 fc »6 K tt » 3 « « @ ES 2 6 0 tt , lftl^ 2 9 5 ^IMS1S O PII^2 7 

RtfffiOt/f-f ^Xtg|t5Iit-FOl (PMD) tf||Sh«, 
[ 0 0 3 3 ] 

t, / - F 2 9 9 li > ifH<li, N<B© i rir*;l'2 4 03£iKgL. & f- * * 71/ f£ > Sft 
112 5 o fc § {§ 1i 2 6 0 % is ts -fe >y h 6 fiSt 0 . # -fe v hfi^-tiKffii*h5. S ^ 
» > » $ L < it , C ft 5 N ffl <D x -v * 7b © # -fe -y h co £ T # - © it Y h Sic ^ tt / - F 
(D ffi \z 12 S * tx S o 
[ 0 0 3 4 ] 

C©afflMJl'*©*S||tt, Ti*7r^^2 2 Otgi^nfcDWDM^^fyU^Ht ( 
Dux) 2 1 0 t , 11)^7 7^^ 2 2 5 tgI?nfcDWDMfv;l/f7b^^ (De 
mux) 2 3 0 t ^m-t ^> o TS7 7^/^2 2 OB'Jy^tDffiStS^Kifv;^ 7*b 
^ -9" ( D e m u x ) £ & ft * ft , ±i77-f^ 2 2 5 (± U > ^ © iSlC*5 T a V 7° 
U 4r +)- (Mux) tc tf M £ ft £ <, — O <D ft $ L^I fig 00 K. 43 ^ T it > ^6^77^^ 2 
20, 2 2 5 its Jfc«***C — ( 1 5 3 0 nmkl 5 6 0 nmtOHOiStS) ^ ffl 

^T3&«t"£^:fr*WT5->:>'^7l/* — K^r-OSil^ftSo 7'U7- , t2 1 0 tt . 

N {I <D ^ * 71/ 2 4 0 5 7 r -f ^ 2 2 O^iiDTaMfS-r&fe&tC^MfkL, x v ;l/ ^ 7° 1/ 
7 "9" 2 3 0 it, 77^^ 2 2 0frP>SI?ni.) 1 ci§?:Nl(7)f +^./l/ 2 4 0 l£ # Hi "T 5 
o flttSOlfit, EI 2 it > lOOf t*7l^ 2 4 0 O*%it* s , m 2 iC it , £ R* (C £ * 

[ 0 0 3 5 ] 

§f+*;i/ 2 4 0ii, A a S a ft A , * fli i#> « tf, c c T* , t'yf'yi'X i (i« l 6 N 

^gf„ - o CD &? $ L V> * fiS 09 43 ^ T it > Ntt4 Ot^n, LHT#ft**K, 
1 0 0 GH z45f«(ltf4A5nS, S- x ^ * ;l> 2 4 0 tt , K fi CD ft # 2 8 0 £ £ St "T 
3 t£ 7J £ W L . ^?ff 2 8 0 t±, -0©f-^X h U-A^filtSo t?Wl/2 4 0 

t M b t x 3! « H (Tx) 2 5 0 « , K®<Dnm*tfmL, 2 8 0 *-"D<Dt - 2 

X MJ-AlC T^ISL, cinP 1 Kl©fitn/c^§?:-0^) , ef+^;HI§2 4 5 £ IS 

L s * CO It > u<7))ti§ 2 4 5 yi/^^ 2 1 0 CSI>„ §f t * ;1/ 2 4 0 iJ; > 

It, Sfii (R x) 2 6 Ot^Otf, £ftf£xv;b^7 B U^it2 3 0fre>cOKfflcOT r - 

[ 0 0 3 6 ] 

— O CO fc? * H fit 09 K: 43 T ft , K=16f@cO|f^Av C -/^ HON = 4 0 lOf t 
* 71/ CO § ^ 43 X > 4 0 0 p S ft § > * 7U ffi m t is Z/ # 71/ ^ tc 0 4 l£ -7 h -5 ^ 

(C t , 2. 5 GH z4 5 5'yjP7l'aSKTea«tl, CflfiSklT, 6. 4Tb/s 
S5§ifc, 1. 6 k*7 h/H z^5X^^ h/I/^)$^l5!t2m.o IE, •> 

V sR ;!/ SB KB 3 fc 0 , f77 , »HC = 2 5 p s*fit5 1 6 lOf 7 ^ CI^S X 7 ^ X ^ n 

[ 0 0 3 7 ] 

^ ic , SSlto^TSilciBfif5 0 fc fc L , v ;u ^ 7° U * ^ 2 1 0 , fv;Vf-yi/* 
+>-2 3 0, )t77^^ 2 2 0 , Rtf 7 r /f ^««SS* 2 2 2tt, ^fflflKffi^lfcO^P! 

ttBfljji?« d, h ft § si 0^ « w a -r « » » »J » , e^s, e « 7 * 3t x -v ^ > 

®5g^t, ?S S. R If fit ffl ^ H §1 , C W U — +f ft if CD il'g co -r /W X t> , ?t M if S W » If <D * 
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ft tt\ DSP^-y7°^fflV^TcDiD»|g^a*igC>1lHlcD^^^, IlR^W^flECfUf.-R 

fci6dft?,^gi©f¥IItt-3l^Tfe d d T? tt Si ft 5. ft % V> o 
[ 0 0 3 8 ] 

m 3 « , * fg «§ © - o © n 0o tc ± s w ft sj £ s ft ^ * -r s fc «> tc « a £ ft fc as ft 

1 2 5 0 0970 7^11^1= 3 t-l/y h^;bX)tl3 1 0 tt s & ft A i *f tlif 
ISf 63tl (1 i n e a r 1 y polarized monochromatic 1 

i g h t b e am) % „ — O O » * b V> H fits Wife «5 V T « , EKDnli — U^h 10 

^ ;b X ft m 3 1 0 U: , (CW) U - +F 3 1 l^rfiK., nfc-Uyhi|ifeftSg*:f§£ 

15. d ©ftlJtttSiUtMfg 3 1 2 lC|R]tt SftSo &&gSS!fg3 1 2tt> /<;1/X»4S3 

1 3 IC <fc o T ft'J 9 S ft & o - O © » * * A ffll t * ^ X tt , ^ ;l/ X fg £ gg 3 1 3 t 3iS ft 
^ IS i§ 3 1 2 tt , 2. 5 GH z45->y*';HISiC»£t§, T = 400ps&«/<;1' 
X ffl H ( ;l/ X CO P# m ) x 1 0 p s fr5 2 0 p s OFlO^^X|?:Wt 5fcl 
XftflO J£^.m.-t%o t» 5 — O CD It fi£ $nc & 1^ T &± , 3t-l/Vh^)l-XfS3 1 0t±s 

[ 0 0 3 9 ] 

;U X ft |ft (pu 1 sed 1 i gh t beam) 3 1 8 tt % 3j v SI §§ 3 2 0 M 6 ft , £1 
d T d © ft |g 3 1 8ttKfi©MftH3 2 2 \Z ft *J £ ft 5 o M % ft IS 3 2 2 £ ft ^ g 81 20 

5 3 6 0 *ffl^Ttit« CtT, KfflO — **19^3^Sfe^*ftSo t)*^ !) ^ t < t 5 ft 

6 1C s I 3 IC , dft£>Kf@©?SF^ft£i3 2 2©-0©&©{lfffi ( £ R ) ^ $ ft § #\ 
gH)©f3^ftSlt>03li:3 6 o t LX ft 5 * ft fcSHCl©*IJSlcifttJ 5 ft § d £: tt & M 
t5„ — 00»SH#^SSffllte43VTf4, Klil 6tSti5tf\ ftffU # #g SB © IB B 
53ftfflifSClfc«:<, ^^©^©ft^ftltS 2 2*fflV«C4:t,T?#*o 

[ 0 0 4 0 ] 

#^Ff 3 2 2(1 , ;U X X 7° U >y ^ 3 3 0 tt it 6 ft > C C!f*j?t)t8 3 2 2 £11, 
PiOM;l/X^?)S^ It i! ^ H T % W t" i> — jg & ?3F *i # £ij 01 (imp r i n t ed) 2 
ft 5 o & S>J EP <?F # ft It ( i m p r i n t e d code beam) 3 3 2 tt , "JK tt , X — 

z^mm 3 4 otcKie>ft^o f-?SHS3 4 0 tt , d©5U8m^ft*S3 3 2 * x - * x 30 

h'J-A3 7 OKTEUtSCfP, 7* — £ ft ft (d a t a b e am) 3 4 2 ^ fig ~T 
So f-^)tJl 3 4 2 (i, |J|ttT-?M§§3 4 0fc©MT-M£ft3^D/3T&^34 
iEtt 7 *-#ttT£Si£ft7'c20©it£-rS{Ii£*-&t?o & tt > # X - £ ft IS 3 4 2 £ , IS 
ftfi3 5 0 «I^T, MA,- **t-§ffi©T 1 '-^7 , cH^IS^t-?>di:-c?, * * ;1/ ft » 

(c h a n n e 1 b e am) » J» S ft 5 „ ^«^C<3:oTm±l£ft3x^*;VftSltt 
, l HT, Kffl©x-^^W^ftft?^^Bg^$ty?g : ^»i'J^«7 , c«^A^^D, d ft 5 
tff + *;b2 4 OltSiSnS. #-<Of t*;l/2 4 OB, ^ o T , KfflOx-^Xr- 

[ 0 0 4 1 ] 

- ~D © ttf £ L ^ m M m K 43 ^ T it , & f- -V * K — o O X 7" U -y ^ ft IE n. - >y h 3 3 5 40 
fts IS 6 ft . Ki©/^VXX7l/-y ^ 3 3 0 ©§«tfa»*n§o d © @ W X > X 7° U -y 
IE n - -y h 3 3 5 tt , K fi <D M EH ft '% ft M( 3 3 2 © # * IS tl L > X 7° U -y ^ ffl flU fa 
^3 3 6^ffl^TKf@©/N;bXX7°b>y^ 3 3 0 *Hlt5 C t 7. S>J EH W ^ ft «H 3 3 2 
©^■^©fllftRtfSJfett^BtfilfSo -5 - O © ^ Sfi fifll lc *5 T tt % - o © X 7° U -y ^ K 
IE - >y h 3 3 5 lCiot, NiO^TOf t ^Wl/rtOKflO^^XXyU-y ^ 3 3 0© 

#-«r*<*]»*ftSo 

[ 0 0 4 2 ] 
^ ;l/ X X 7° U -y ^* 

0 4 tt ^ ;U X X 7° U -y 3 3 0 © — O © W * L Sffi © 7" P -y ^7 H X & i> 0 — 75" £ *3 

T ^ ;l/ X ft tt 3 1 8<D-fia5*tX7*U-y^«SiE3.--y h 3 3 5 IC [r| tt 6 ft , ffi 2f Jd ^ T ^ 50 
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fftl 3 2 2 *>l : P # SiJ & 4 1 0 IC T # 9J £ ft £ o CCT, P f± . * flF ^ 8§ 1*1 © W tT 
-y h ( rf 7 -/j nf tf ft * ) OS^it o — o © £? * b ^ H fiffi 00 *3 ^ T it , W # ft tK 
tt , P = 1 6 {B © » W ft IS £ ^ »J £ ft 3 ^ s fcfcL,*fgH^cD|gH^P.j^M-r§t:i;^< 
„ W % M f4 , {£ j£ © St K ft »J -T S C ^ Tf * S o ft jtp D ^ -T < f § 1t tb K > 0 4 14 , C 

ft p fi © » »j ft is © — o © & © gfp (ti) a -e * § £ 3 m , m<o <Dftm 

ft is ia 4 cd ^ -y 7° ^mm 4 5 0 tra — ©itistcftw-sft^o 

[ 0 0 4 3 ] 

C ft 6 P ffl © ^ v 9J ft m © & Z It > MM ( II ) 4 2 0 £ ft It £> ft . d ft \Z cfc o T # ftl ft M 14 
ISolfcttlg^ns. -oofff l^iiMtfev^tti, (ft) fis T/P 

©{§fti:£ft, CCT, TliyytwUf^SL, Ptt#»lft*#^tt?--y :/©»**■*- 

0 - "D © # S L V» £ ft 09 t *5 V> T 14 . 51 SE (IS) 4 2 0 t± , S77^/^^«¥ift«fi 
tt*i£©**«£iE*ftfc**©*aK^5JeJ«SftS« £©iI3i©t§^C = T/ P&. ^ 
■y 7° JQ fS t nf « ft % <>y#iH5]fflaftDPffl«)f7yffiHi , §St5. -oojfSL^i 
l«E*V>Ttt, T= 4 0 0 ps45->y#/Hli:, P = 1 6^IR*tl, SStlT 
f-7 7 , ffiFI!iC = 2 5 p s t S ft 3 o 

[ 0 0 4 4 ] 

is - © a- fij ft is P = 1 aii^nf , 3 - © # 9J ft is p = 2ii 1 f- y 7° an f*s rt if m m s ft 

, If! H © » ffl ft IS (4 2 ^ -y 7° 8J ( p = 2 ) fc £ 3£ $ ft , * L T , g P # S © # »J ft IS 
a: , p = (p-i) =}■ -v 7° ^ /c if mm S ft 3 = P fi © # 91 ft 81 K > -I©I1 4 2 0 ^ 

ft ffl £ ft , CCgfst LT, «■ # ff| ft IK fC 12 (gSUttl 0-2 0psO) * — © ;U 

x # ji m t£ ft . # ;i/ x t4 , 5/ > # ;i/ $1 nn t ft © — at © r n# m f- y 7° c t i m e c h i 

p ) J ft ic BH a £ ft s c ft ?> Bf M -y 7° t4 , T/Pft5^H^WIKSftSo * K: > c ft 6 
5t fij ft IS IS ^ £ ft 3 Cl^bTlS^^ft/cftlS©^;bXhl>-y (pu 1 s e t r 
ain) (Dfcmmm (repet i t ion rate) li, «!P (=16) It if if flSf 
^ ft , IS (D 0ij *3 T t4 , 2. 5GHz^54 OGHztilJltSCttftS. 
[ 0 0 4 5 ] 

retch, ft m ft m t4 , ii4 2 ooi, it k: t4 is ^ s ft f, a- ^ © s s s ft tc ft m ft fll 

14 ^ -y 7° gg »i HI SS 4 3 0 \c m 6 ft -5 = - o © iff S b^H SS 0tl K ^ T 14 , f - -y 7° ^ H HI SS 
4 3 0 ift § ^ ;l/ X % > fS\ 7S. © ft (5 k p fcHt fi ffl 7 h -T -S o 6 k p «: , k - # 

g © n ^ © p - S B © -y 7° SS « ft 3 fu ffl > 7 htSto — O © 0 * LV^i SS ^IJ *5 
T J4 , f 7 7"IiHIS§ 4 3 0 ti, ft • tlf/U X, ®| K. Wf > P o c k e 1 s -tr ;Wu ffl ^ 
«»*^6«*o t>5— OOHStffllfcfeV^Tt*, ^••y7°ElilH]SS4 3 0 ti, ^^fflft^t® 

1 X y - U > ^" a k p **o^§o f-»y^«Hiatt4 3 0*<ifOJ;5lJ:||S«ftS^KB8« 
ft < > g^^ 4 4 0 (i, SJE^ft, j^o, afttJf-f^fiSftT^S^IJftiO*** 
, i^-©l?^ftlS 3 3 2 K IS f ?» o IS # « 4 4 0 A^?»Hi§f?^ftlS 3 3 2 © — « , X 
7° U y $ 1$ IE a - -y h 3 3 5 tc ft It 6 ft § 0 

[ 0 0 4 6 ] 

^•y7°^ISI§l<:j;^TM{ft^n3-tr-yr-©^»S {<5 k <5 k P ; a k , , . . 

. , a k P } it, k - m s (o n ~ iemm l , m<on^ ( k - 1 ) ©^^©a-^t 
ixt§4Mci«*tx5o enlist 5f?t -b-y hift «#iaaiSfi5o*n*Kt4JS 

H St m IC $5 T (4 , C © g H t4 % aTOaCJ:t)T#iBhSlS[tiJ'7b*6ia4, 
[ 0 0 4 7 ] 

[ft 1 ] 

_ 2^(fc-l)(p-D (1) 

l lT% p a i ^ 6 P $ t? S ft -T 3 -y 7° -Y > 7* >y ^ x m L , Ptt5/>#;l/WIBafct) 
© ^ -y 7° © WL * * L , ktt 1 frf>KiT'iftt5H§'i'>'f 7y X?:*L, K « + * ;l> 
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[ 0 0 4 8 ] 

#5 L 'y7"^PlH!SS4 3 0 « > X 7° b -y 1£ IE cx — «y h 3 3 5 ft>P.OX**, f- >y 7° ^ 111 is 
4 5 0 K 1 1 § F 7 -1" ^ 4 3 5 ^ti\ LtSit 5. X ^ L-y h 3 3 5 ii, & 

f 7^11084 3 o w ft ? ft <d ft fij ft m \c 1m z. % ^ # fit t§ 7 h r t>" / v ■> a Ji ti x 

^ - y yyci*ft£t5 e X 7° b -y 45 IE cz - -y h 3 3 5 it . & is 7 h / X - «J y 7" 
* v tl ^ & /£ -T « tt IE * 7 -tr -y h fit /c IS gp f 3 <> X 7° b <y ^ K IE a - >y h 3 3 5tt, 
=f V Z )l M M & ffi (O m V^M \c it m ft] © $ 7° © x # )V fl 7° n -fe *y +T (DSP) KT* 
31 f § C i: # T? # S o -O(0»S L^H»«lC«l>Ttt, * - © X 7° b -v ^ ft IE n - -y h 
3 3 51CT, Km(D±Tnmztt? 2> , PlOf •yy*SHH8 4 3 OA^W^ns. SS 10 
#fc4BV>Ttt?B5^*J:5K, M S © X 7° b -y ? & IE a - <y h , 09 X «\ K fl © W # © 

[ 0 0 4 9 ] 

f--y7°^IffllH]SS4 3 0 tt , * « « ft 0<j & ^ fl §§ & D , # ^ -y 7° £ ftn A 5 ft 5 £ SI « 
( b y # ;l> JtB H £ tt ^ T ) « ffi © F U 7 h §g v ti ti> o < 0 i:Iftt§ifr, M *. (if fi ft * 
fife T « ft IS L ft V> C ft 6 tt ^ ft ft Hi X 7° b >y IE is 3 3 5 t<fcoTSl^ti 
§0 k-#IOHl^X7'l/7?* 3 3 0 (i, ffiF**fc*3 2 2*Pffl©?-y:/IC#*]l^ * 

aw^*jii***-r*»waEii«fcifcttL"csiii«:»w«ii»*fflv'»T, s/ y # ^ 51 ft © 

P^©ftBij$ft£Ts f$ ^ 3t If © f$ SU * (5 5M t~ 5 Rl ft ^ 7*c If ( I mp r i n t e d c 20 
ode beam) * B f & . 7c 7£ L , H 4 c£ H 51 T? ± T* 14 B£ <D ^ )V X X 7° b -y 3 
3 OOttDK, ??^7ti 3 2 2^^y4->;V51ft©P^^T^IS-r§fil73%*-r§«jW^# 
IlI^St§7^|/77 7'U7^^fflt^ C t fe T? # § o 
[ 0 0 5 0 ] 

0 5liX7"U'y^tiEi-y h 3 3 5 O-OOfft Lv^i0IJiD7n7 i-HT'fe^o X7° 
V <y ^" 15 IE =l — -y h 3 3 5 It , f 7 7"SI@?§ 4 3 0 t J; o T iP ^. & til. , Kffl© 
»^3t*3^Hv-'teESE : r*««K4:ifSS2:fc*»« 1 J"*fc«>f!:il*-r*o K fl o ^ ;b x 

X-/l/7? 3 3 0 OS«i^O||ffl3§S8 (imprinted code beam, 

1 CB) 3 3 2 CD — g|Wi v I CBX-f-y^S 1 0 lC ErI It 5 ft Z> o -OOffH^SifJt 
81,^8, ^A^jlti (pulsed light b e a m ) 3 1 8 <D - 0(5 f± , ff # 3t H 30 

(code beam, CB) X^7f5 2 0 tiRllt5tl5o jfiS (continue 
u s - w a v e , C W ) #IU-f 5 3 OS, # f,s Ml £ 3fe fi5c "T 5 A V cnii, » W » 5 
3 2 t j; o t , I CBX-Y-y^5 1 OtCBX'f'yf 5 2 0<DBSI^(t^n5„ — 

§ H Sfi 00 K *i ^ T « , KfflcD^^3tlt(CB) 3 2 2 C B X ^ 7 f 5 2 0 IC 

|6] It 6 tl § o 

[ 0 0 5 1 ] 

ttlOBHtfe^T, I C B X -< <y 5 1 0 It s K + 1 fflOX*©**^ 1 0%I8?L^ 
I CBX^-y^S 1 0CTljR«hft7t»5 1 2*3tt5[ffltftai»5 5 0»C|Rltt«. Ift 
n tf x I C B X -Y -y ^ 5 1 0 It , ;l/ X X 7° U -y ^ 3 3 0 ?b> S © K ffl CD % If 3 3 2 <D - O 
, licVMi:#BS7 I t:^©^-rn7b^a« L. £ o L T 51 fR $ tl fc 7*c If * ffi ic S § = 40 
[ 0 0 5 2 ] 

ffiiOifllCJj^T, C B X -y 5 2 0 tt % # FI b — If 3fc If » t^l^^l/XTtl^ & C 
7t If © ^ "T ft * jS JR -T § o C B X -f >y ^ 5 2 0 f± , C HTlMSnftTtS*, 1 : P 
»W«5 2 4fcait), 1 : P # *J M 5 2 4 « % C 5 L T g fl? 5 tl 7c If * P ffl © 5t 9J ft, If 
K^IJt*. S- » 9J 7^ If « , -IOI1I 5 2 5 iM 6 tl S o # 51 If 5 2 5 (i, C O » 

fij ?t if x ctip.pfflcD^-^T'cr) — ■o<DmM\cttfo-?%wtm<Dm& ( C ) % in X. S a mz. 

IS , P - fgOllSii, S-yy#;HliiairtOp-SI0^7 7*CJiJSt5. cm e> P fi 
£0 5t fij ^ ^ Ci > RESf 7 yx-f 7 f (c a 1 i bra t ed ch i p swi t ch) 
5 4 OtlfiHtShS. 77*X^7f 5 4 Oti, £ ft <^ P M <D Mm ^ ft fc ftM ftB 

(D - O * 51 JR L , C 9 L T 51 fl? £ tl fc , 51 5S $ tl fc ^ 9J 3t If 5 2 2*^ffitl^tBg§5 5 0 50 
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ft tt § o ft ffl ffl f£ tB 5 5 0 tt , I C BX-f 7f tCTljfi^tlitTtlS 1 2 © Of It) 
mt. C B X J -y f- iZ X 31 fR £ ft fc ft ffi ft II 5 2 2 © M M ® fc % It » L > C ft 5 © JS 4§ 

comt, c ft 2 o © ft n © m © ffl ffl a # s 0 

[ 0 0 5 3 ] 

3 - K k ffi © SO EP ft II 3 3 2 if \ C BX^7f 5 1 0 lz J; o T IK $ ft i> fc % it , I 

C B X -Y v =f- iZ X M fR $ ft fc ft m 5 1 2 © p - # @ © ^ -y 7° it , a k p • e j 2 " f ( 1 

~ T k p) • e j 15 k p iZ it 00 "T § o fttffi&]©ftlIJ!?&i&£:itL, <5 k p s a 

k p s Stf /i k P f* k - S § © ^ ;l> X X 7° \s >y 3 3 0 IZ «k o T p - S g © =f- «y 7° M L 

r ftp a e> n § si ce © ffl -> 7 h , » 4i x y - y > s. tf a g % a f □ ^^xtS3 1 8 w 

, C B X s( -y 3 1 8 \Z «fc o T 31 K £ n 5 fc * tt > »JRStlfc»W3fc«5 2 2tt % 31 fR * 
ft fc 31 5g $1 5 2 5 iZ M m T £ -y 7° % B V T , ^TOf 77 J Bff^?ft5. 011 X. tt , 

# ffl ft ti ( 1$ IE ffi =3- -y 7° ) X >y =}- 5 4 0 *\ -> V # ;!/ gH M © $ - © ^ <y 7 » j£ ? 5 
ffi - © 31 3£ « * g fR L fc « , C 5 L T 51 fR * n fc ft II tt s ffi - © ^ -y 7° % ?3 lz tt L T tt 

* (g % # l . ffi - © ^- v 7° m m it # m <o m & * w l , m 3 *> 6 p - s g © ^ >y 7 0 w n \z 

JtLTBIf§§Stl. jS K « n fc » PJ ft U 5 2 2 it , e f 2 " f ( 1 T p ) lz tt M 
t5tf, CCT, n p t±, X-f-y^5 4 0 lCj:oT}lJR^nfcKSn©p-Sg©il5i^* 

[ 0 0 5 4 ] 

31 s? * n fc to- n ft m 5 2 2 a „ ( » fij ft 'm x >y 3- 5 4 0 k «t o r 9 fR * n fc ) p-ii 

^tts a kp -e j2 " f ( r p " r k p 5 • e j { k p tlb<45„ 7*nt7*56 
0 tt „ M m a k p R V it ® S k p - 2 « f ( r k p - t p ) Sjllll, k - # a © A )l X 
X 7 U -y ^ M -T § X 7 U -y ? & IE 3. - -y h » L X s a k p & <5 k p - 2 n f t k p 

^ , m 7L tt s sc i <t o r # * 5 n § 5 # * n s ffl t is ft f § * ^ k m & t %> . 

[ 0 0 5 5 ] 

P{g©ii5i*§t5 2 5 ( t p ) ©g-^tt. (CWU-^'3 1 1 6 ^ -y 7° £ ft £> ) #iCW 
Is — 5 3 Oliffl^T, WT^fJBJ-r^cfc^^tgiE^ft^o I CBX-T-y^S 1 0 tt , # 

ssai'-iftt**SRL, c © ft i* % ft ffl ffl m m m 5 5 0 iz & if § „ c b x >y ^ 5 2 0 tt 

, # fig U - -f ft IK * M K L , d © # fig ft IR £ 1 : P # SU f§ 5 2 4 \z ft > cctiKDf fig 

ft ii tt , p ffl © ft m ft m k # m * ft § o # 5f m ft ii « , ii m m 5 2 5 tc iri it e. ft § □ « ie 

^f77*X^7f5 4 0B, C 3 L T 31 3£ 2 ft fc # ffl ft H © - o * W fR L > CHTljR 
t ft fc , 51 £ £ ft fc » ftl ft Ml 5 2 2^ftfflffl^tBH5 5 0 K ft tt § „ ftfflffl^ttii55 5 0 
tt > I C B X -y 5 1 0 lz J: o T 31 fR * ft fc # fig ft H £ ft ffi ft IK X -y 5 4 Oti^ 
T 31 fR £ ft fc , 31 5E * ft fc # fig ft II © FbB © ffl ffl £ * J* "T § „ C © # fig ft «l tt > e j 2 

• f 0 1 \z tb its. lct\ f o « # fig \s - if © ffi a © ja ?e a % * l , c © 51 * ft fc 

# fig ft II tt , e J 2 " f 0 ( 1 " r p ) \z tt It5, d ft 6 r. O © # fig ft ti © © ffl ffl * 
2^f 0 r p tt, 31fR^ftfcil5ffi|l 525©3112 (ft) ^^§-x.§o 7°n-fe-y+t560tt, 
315iH5 2 5©#^tc>rtLT, ilft6fflfflM«rtelfl-rSo 7°nt7t5 6 Oli, jgtc, I 
CBX^-y^-5 1 0, CBX^>yf-5 2 0, R Tf ft ffi ft H (KlErg^-y7°) X^-y^5 4 
0 © X 7f >?*^Sit5o 

[ 0 0 5 6 ] 

H50X^ , U'y^«iEia»3 3 5 0±]SORWK43V'»T«^ 1«^^X^-y^5lO, 5 2 

0 R tf 5 4 0 tt s H B X tt Hr BS * ft T 5 HI SS Ic <J: o T ffl $ ft 5 C fc ^ ft ^ 5 0 — US »C 
it, dft?>X-Y<y^©^-YS>^fciliRtt, 7n-fe<y+h5 6 0, Hgv^ttSiJ©n>bn-^ 
, * © fti! IC «fe o T flPj ffl $ ft S o 

[ 0 0 5 7 ] 

H 6 tt X 7° U -y ^ fx IE ci - -y h © t o - o © * M 00 © 7" d -y ^ IT' 5 0 X 7° U -y 9 fS IE 
ac7 b 3 3 5 artKii^T, MSlf??3ti (imprinted code beam. 

1 C B ) X -T -y f- 6 1 0 tt s X X 7° U -y 9 3 3 0 ^ 6 © K ffl © $| EH <^ ^ ft II © — O ^ 
38 fR L , Cft fttzMQlft^ftm 6 l 2^ftfflffl^!±ig§6 5 0fcftttSo f# l» ( 
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C W ) #SSl/-f 6 2 Oli, #I)ti 6 2 2 %iiL, £ <D ft II It V - h 6 3 0 * ft L T 
fi ffl 1t Ltt §§ 6 5 0 Kl (n]tf 6 ft £> 0 y — F 6 3 0 (iV7A7x>^" (Ma c h — Z e nd e 
r ) IlBfOllCioTlIt?!;: t^ttio y — h 6 3 0 It , #I)i£i6 2 2 

# , s m s? * ft fc >y 7° in n t * v r © * y - h 6 3 o^is-arffiffltttHstcjt-rsc 

fciffit. £ cD S JR £ ft tc -y 7° W H & , If 6 3 5 tJ;oTa£?n> H tilt 

, ^nt>yt6 6 OtioTil^tiS, fiffiiffii 6 5 0(i, SI JR $ ft fc M ft! ff ft 18 

6 1 2 ty - h*ISLfc#I^! 6 3 2 t®, & 48 St > Stfiin^FIOfifflitftS 

f s „ c ft 6 s ifg m t it m m it , yn^7+?-6 e 0 cisn, cin%fflv^T, c k p ) - 

[ 0 0 5 8 ] 10 

H7I4, 8 5RtFH6t*6tl5Jtffiittia* 5 5 0 , 6 5 0 «7D7^1^it. C © 
ft {4 ffl ffi §5 t-t 2 O <D ft II 7 0 5, 7 0 1 £ S ffl L , ^ ffl j£ 5t t it £ ^ 7^ ^ IT 3 2 O 
© « Mffl f 7 9 5, 7 9 1 % £ JK "f £ C ft 6 W: ft II 7 0 5 fC ft H 7 0 1 <0 it JR ® * 
fclfftBhS. Cftt3 20©ftll©, @ 7 tJ5^t A i: UTittllil-O^i 

7 0 5 B, fa # ft M t Pf ff ft , EI 7 £ *5 V> T B t L T ^ $ ft 5 Iff H © ft II 7 0 1 fi , ft {ft 
fiftWSOC CTfORfllCfe^Ttt, «^W»u#jH^aii:«PtfftS- fc fc L , C CD r # RS 
ft II ( r e f e r e n c e b e am) J 7 0 1 fi , If ffi £ W £ ft t/W* ;I/ X © SS m. M ^ 5»J 

tS14§l,iOtt§L t> T? * * C fc£)ilt?i 0 

[ 0 0 5 9 ] 

ffl f ft II 7 0 5 , H7 IC*^T, 7 1 5 £ L T tl SU £ ft i> 4 O © ft II 5t 9J £ ft i> c, - 20 
OOjfJ IV^SHtfeO^TB, gfftS 7 0 5 a, M%f£ ft tc 2 O © 1 : 2 ffl §§ 7 1 
0lC£^T4O©ft!lU:#flJ£ft3 = 5 - o © * M M ic ft v> T ft , ffl # ft II 7 0 5 it , 
¥ — cd l : 4 # ffl §§ «fc o T it 3f tc 4 o cd ft t> ic 5t ffl £ ft s . H © J; 3 £ £ ft 3 frE 
18 f£ ft < , £ft&40©«^*fc«7 15«, 4 O © 2 : li&S 7 3 0 a, 730b, 7 
30c, 7£t) : 730dfC|RjW-P.ft£o 
[ 0 0 6 0 ] 

# M ft H 7 0 1 , IDIC1 : 2 # fij H 7 2 0 a E IrJ It & ft , CI ft iC J; o T HO - <D MS Cft R 
1 t R 2 m. £ ft § o ft II R 1 tt , StUrOl : 2 St ffl §§ 7 2 0 b K ft It 5 ft , £ ft 

<fc -o X m - CD ft II R 3 i: R 4 J3c S ft 5 o ft& 7? , * ffl E 1 8 0 0 fu ffl 

7 ^ 7 2 4 t In] tt 6ft, ^cDtS, 1 : 2»fflS 7 2 0 c tT^ffl^n, CftEJcoTIB]- 30 
© ft H R SRXfR 6 *^fK * ft 5 „ 3t M R 3iiff 7 2 1 tLTg^S 7 3 0 a &C A 77 £ 
ft , ft 75" , Jt II R 4 , iatI-CD9 0' {4 ffi */ y Z 7 7 2 a tC [rI tt 6 ft , * cD f£ , fl 
^7 2 3 t L T IS ^ §5 7 3 0 b Id A tl * ft S □ ^ tK R 5 It ffl ^ 7 2 5 tLTlS§S7 3 0 
c K. [Rl W- 6 ft , fill 75", TtSSR 4(iII/JtIZ09 0° futg->7^7 2 2 bfC|B]tt?»ft, * 
©fL ffl ^7 2 7 £LT!S£r§57 3 0 dlCA^^tlS. 
[ 0 0 6 1 ] 

l£JRi:l<TcD7 l £!lR3, R4, R5> SffR6li> if 7 2 1 , 723, 725, 7£ If 7 
27Htg«n i 9 0° «tt{ftffi>>7h*ft*o )tSR3/72 1 tt , *Ofiffii'7h 
^WL, 2 : 1 g^H 7 3 0 art?4 0COi§7tS7 1 5cD-OtlS^^ft, iE^ftmt 
»mftWL<Dm%ifr 6 13 , A + B LtS*n5l-08^3tS7 3 1 ^aEfiK1-§ 0 40 
R4/723tt, 90° ft^fiffl->7h^WL, ^~cD2 : 1 8^87 3 0 bfiT 400 
m^ftU7 1 5 cD — OtSnStl < A + j Bi:LT«^ft^^~cDlS^-tdll 7 3 3^:4fiSc 
tl„ t^SR 5 / 7 2 5 1 80° ft£{uffl^7b£*L, |gHcD2 : 1 IS £-§§730 

c |*3 V 4 O CD ffl f )t II 7 1 5 CD - O t IS £ $ ft , ffl « II t # 58 ft II t cD M ^ 6 J?g 0 , A 
-B LtlSnSlEcOg^f 1 7 3 5 ?:4^t5 D ft & £ * 7 I c!lR6/7 2 7ti, 2 
7 0° 4-5(ifi'>7 h^tL, HE1CD2 : 1 7 3 0 d ft t 4 OCDl§)tlS 7 1 5cD 

-oii^sh, a - j Bt:LT*^ft§iira<DiS£7 i eii 7 3 7%aE)t-ri»o 

[ 0 0 6 2 ] 

I-tgEcD3S^7tlS 7 3 1 , 7 3 5tt, SB — © — 8tt*tii» (matched dele 
ctor) 7 4 0 alcA*j£ft3„ C Ol-O-Itt Hi gl 7 4 0 a B, j^-feyt 7 4 5 a 50 
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* tt * > cnfcioTi-tgzofa^^is? 3 i , 7 3 5 <d m <Dmmm\c ttm-t £ « M 

fi *t 7 9 8 a^SSSnS. cn£ft-fe:/^7 4 5 ate, SfSKS, fiS^ffll,'! 
x. te , p - n , p - i - n, SlWiS c h o t t k y-/^'J7^^'f t - Ft?h, R] — 
OA^yeHtitUTlUtWfcBl — £0*Mfi#%£/&-f§J: 3 tIKJn§„ 3! — © — & & 
ffi §1 7 4 0 ate«fco-C£j££ftfc*&M#7 9 8 ate, Ml - © it H gg 7 5 0 a te A 77 £ ft 
So SI — <E> i§ H 88 7 5 0 a (D&fim^ 7 5 2 te , fi * ft * 7 0 5 t # PS ft H 1 7 0 t <D H 

© ra ffl « «• m ( m ap iab* ) ) te tt m -r s 0 

[ 0 0 6 3 ] 

SI=^lgracDiai§-ftll 7 3 3, 7 3 7 te , V-yf K)tt>^ 7 4 5 b^^tfl-O-t^ 
ffi§§7 4 0 bteftte?>ft, Cftte±-pT|g~t:fFlEgcDftll 7 3 3, 7 3 7 OBOaSEMC 10 

itm-r %>nm.mm 9 8 b^tisstis. m-© — sc&bj8§7 4 0 btioTS^^n/t 

mMfS^7 9 8 b te , !g ~ CD ti fli §§ 7 5 0 b n§ 0 — 0 if f I g§ 7 5 0 b cD tB ±1 

(1 # 7 5 4 te , {8 *f ft II 7 0 5 t # FI ft IS 7 0 1 © fS <D M 22 it # H CASH ( A B * } ) 

te fiRJ -T § o # fiJ » , to ffl -> 7 * > 8^Satf«lHS*«-ftfc4oT, « 7 9 8 a , 7 
9 8 b£ttt*J-f£ft9 0° a^7'J 7 F 8* ffl S 7 9 9 *tt5» 
[ 0 0 6 4 ] 

fl §§ 7 5 0 a , 7 5 0 b ^ 6 <D 7 t D ^"W ^ (i> ^ ft ^ ft , fi«Il7^^? 7 6 0 a 

, 7 6 o btAA?ti§» z n z <&&mmy * & $ <o tax \c it . # te , * n ^ n , a # ^ 

*;^%i£t53^bn-7 ( H ^ # f ) K±9TaftStl«/W7Xi* 7 7 2, 7 

7 3ES"3^Td 7 7 0 a, 7 7 0 b%|(t5. 7^> 7 7 5 > 777± 20 

©tHT7-f)^'J>^?n, O , «f T X II IP * ft tz T -f n ^ fa ^ I ' fcQ' te , 

^n^'tis ra»!A7i7 8 i tT^'Csyyifessns, m*mn c ts&hj ) n - <y >• 

7 8 0 a, 7 8 0 bKi9tf-; ?;l/iStIUn5. |*Sjf a--y FCtBAli, T 
tn?'/T^^)l/fI?5 7 9 0 a, 7 9 0 btlSn, C ft te <£ o T |r] ffl ft I 795 

it 35 « ^ Q 7 9 1 tfifiic^n, C ft £ te , * © ft , M3lS#te]i£n©^D75teTMiI2 

ft § o 

[ 0 0 6 5 ] 

t* - * £ H S 

0 8(i, *%Wlc«tS-r-3f^SHffi3 4 0 0— 3<D» f L^SI««IJiD7n-y ^HTf$*. 
;^;^X7l/^ 3 3 0 7b- £ <D $J EP ffiF # ft II 3 3 2 te W. ti % fiJ m 8 1 0 ^IDtr-^l 30 
Hg§3 4 0teA3o'*7a>j v flJfg8 10te, £0 EP ?3 # ft II 3 3 2 , HRtf V t bTf (ftl 

s 2 o © ft II te ^ fiJ -T §o H&tfvftUte, i : 4#ffl«*fllv*se:i:fc-i**«jy> c o 

ft tt ffil te *3 V> T te , & « , 8U m <D 1 : 2»IJS 8 2 0 a, 8 2 0 b te ft te 6 ft 5 „ 7> fiJ 8 

8 2 0 af4H)t»*H 1 H 2 )S^IC»#JL, d ft S CD - 75" (H 8 £ fe^T H 2 ) 
£90° to *1 *s 7 Z 8 2 5 a te ft te S „ Bl » E * ^ »J #§ 8 2 0 b te V ft II £ V 1 57 V 
2 J55c 57 te » m L , - 75- ( H 8 te *3 T te V 2 ) * 9 0 0 to ffl ~> 7 £ 8 2 5 b te ft te 5 . 

[ 0 0 6 6 ] 

C ft 5 4 O © j£ 7} ft II CD # ^ te , g"Jffl©^SSS§8 3 0 a, 830b, 830c, 8 3 0 d 
te ft te ?> ft , lcT\ CftP>40<DJ«#ft&±te7*— *XFU-A3 7 0 #^Si2ftS o 
± $ CD J; ? te , 7 s — # X h U — i D A T A ( j k te ¥ - CD ?3 ^ fg CD H R V ill ?g ± te ft 40 
ft*ftS^#7*-^«r^-tf*^ dftte-f^-r-y^X r j J te {& 7? iT £ 0 cHt, 11^ 
8 3 0 a, 8 3 0 b t A^S ti3 f-^ li, j = I" H J teM/S-ri.x-^^6^0, £ H 
S 8 3 0 c, 8 3 0 d(CX^Stl5f-«, j = TVJ t M)S t § r- ^ 5. fiic § „ 
[ 0 0 6 7 ] 

«7J/^ >17 3 4 5 P> <D fiJ fp {§ *f te , #x-*^8B£ftfcJ##ftH©&ffitfte<E> J E-ftfc 

1 ? LT, l^/^V+i-S, fiii->7^ 8 2 5 a> 8 2 5 b x - # £ |Sj §§ 8 3 
Oa, 830b, 830c, 8 3 0 d'xOAA^Wts, 

[ 0 0 6 8 ] 

— o © W * L tt f?iJ te *5 V- T te , 4 o CO » ft II <D ^& 4? te 1 fcT -y h te T S H S ft 5 . £ 50 
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IS 8 3 0 a, 830b, 830c. 8 3 0 d li , V 7 A7 x > ^Tiffl- ( M a c h 

— Zehnder Interferometer, MZI) i; LTiSl^ tl, i 
ft ft fft fc . If7 btti^O-efeSfr 1 T'SSfrCte^LT, 1 lie V it - I <D M K ( 0 " lie 
V (i 1 8 0° 0(»fti/7F) to it 5 0 -OOff$ L^iliCfe^T ii , x — # t± > 26 

s e y h t m <d \£ v m <o m m o m it t tt^§ft*n, c n b m «■ * 3 fit ta ~> 7 h * - -r 

y y (differential quadrature phase shift key 
i n g , D Q P S K ) fc nf tf ft S 0 S IS # fc *5 ^ T t$ 6 & «t o fc * 9 0° (D->7Ftt 

ttiaaj:^, iigi8 3 o a, fiffi^istfft-r^ciiifes i£ v ;i/ ^ u ^ ;v fi ifi ^ 
D J: t) A <^ m. <d e h^stfttsefcfe-ets. 

[ 0 0 6 9 ] 

M £ ft fc H 1 Rt>*H 2 ft » 3t II U: , fg - cO IS §§ 8 4 0 attg^Sn, 

n fc ft si h • ^lutis, n at & . is * ft fc v 1 r xi v 2 ft ft 11 t& , m - <o is -a- §§ 

8 4 0 bKT8^Sn, -r - £ ^ IH £ ft fc ft II V ' ^f(£«ti5. :h5f-?Sisn 
fc ft H H ' fc V ' it, * fc , IS)tIS^i5 8 5 otciotlS^JnSo fl rfi ft II IS g§ 
8 5 0(i v H ' - ft H <0 (I M ^ V 1 -)ti©lSffilC*tlT9 0° C ft 5» n 

O0)tS^f-^7ti 3 4 2 Cg#t§= LTg^StlfcH' V * ft 3» & , C tl 5 

[ 0 0 7 0 ] 

JtgffiO*n*Etti5frS:J:5li:, H ' RlfV ft II <D {§ & £ * f* - £ ft II fc IS £ f 

§ tt fc , ttioiozooisia c tai * wr , r fi & ft n t =& pa fi \& ft ii ) fc m -r S 

[ 0 0 7 1 ] 

H 9 aB^^BBti^f-t^^giSZ 6 0 0--3OliIiO7n -y ^0T'^5 O DWD 
Mf-7il/f7l/H 2 3 0 <fc 3 -r v ;U ^ f ]y 3- > > 9 <D 'ik > El 9 atfe^Tl , fc T ^ 
Stt«*?- + *;l/)fc*tt» StOf t*;Vf §1 2 6 0 t^Itf f>tl, CCTKfiCf-* 
X h U - A HI ft * ft , T ffiE T? <0 ft a © fc 46 fc , *SR«^fc£gS£ft3<, ■* * rt/ ft m it 

, m. w fc , s«!SPMDSfig§9 i ofci&!tte»n?»o sis«pmds«is9 i o « , ^ -v 

ft y r f ft * 3- v * ;l/ « 31 * ft fc HE fc 3 if tc ^ + )V ft 

m fc » f § p m d m * m * f s fc * fc n si t 0 L^iiic^^tii, § ft 

I P M D i I is 9 1 0 t i± > Corning Incorporated of Corn 
ing, New Y o r ki^$l?tl5A c r o b a t™ Polarizatio 
n Control Module (PCM) A ( ffl^5h§. General Photo 
nics Corporation of Chino, California fr> 5> TfJ 85 c? 
ft?.PolarRITE TM II Polarization Control 1 e 
f!liPMDli«i§9 1 OHTffll^aU'tS, 19 at^t^t, §SI P M D 

a « §§ 9 i o « x m fc if iffl fc s& m ? % «t a fc x - * m m r xs p m d m ® « m z m if -r s § 

fl| « 3. - y h@ES9 3 0 3(P 6 «I » « ^ 1 0 5 5^S«-T^o 
[ 0 0 7 2 ] 

fig « S ft fc -v * ;U ft II it l : K ft ffl 9 2 0 fc ft 6 ft i> □ 5f W 3§ 9 2 0 » ffl fl $ ft fc 
^i-^^ftlI^KfH©5fiJftll9 2 5 t^MtS. K ffl CD ^ fij ft ^ 9 2 5<D&^«, «F # 

tii9 6 ofciRitfe.ft3o si»9 6 o fi ft m ft m 9 2 5 fre>0KiOf-^g 

W^ftfc^^cD-o^HlfML,. ^cD-r'-^^M^ftfe^^^x-^T, h 1-2*9 3 2 fc *f 
JS -T § « M ft 9 fc £ & f 5 «fc -5 fc * fiS $ ft § o H 9 a fc It , fltt* Ol ft— 30 

^ ^ 3 ff ft © # ^ S ft § # , f t*^ffli 2 6 0 (i, ^ -V * ;l/ ft ^ ft <D K IB CO -r - * 
Xh'J-A©»«KJtLT 1 fflcDW^§fi}i9 6 0 ?. il i: £ ftl t § = 

[ 0 0 7 3 ] 

;u X ft fl[ 9 4 0 it , jiff H co ;< ;u X ft m 3 1 o fc m K W fc W - T? S 0 > * PS , 12 b© 
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r V s i — f \s >y Z X ( d u p 1 ex) J / - K ic *3 U> T it , >l X ft ?lt 3 1 0 & # y 7 
t*Ci:tfTtf5. ^/VX)I6I9 4 Oli, i , %#t4#R)t<l**£lSt*o C © # JK 
ft f§ 9 tt s &l?f§ii9 6 ooSii^;^x^i/«;^9 5 o iri 5 n § o 

[ 0 0 7 4 ] 

5 o cd « m R tf » ft tt . HI 4 i: ©ilTiiS nft^;vx X ^ 
U -y X" 3 3 0 , a k p "T* ft < , & « X * - U > 9 1 / a k p tShSCttft^TB 
-T'^l. C a L T , Sfi^il/XXyb7^*9 5 Oii, X 7° U <y 9 tSE IE n. - <y h 3 3 5 

gc v> u 3 3 5 a fcoHjiTi4ifl*nfe*nfcSiitt© j ? , »3^F'T*i&ff'r*BB]i'rs«jE3.-v 
h c h ^ t* ) § « « ^ x x 7° u v 9 9 5 o \t „ »mftms§*m.mir & z. t 

f- -v * ;b ffl # £ K fi cd x - £ X h U - A £ {5 m f § 7c IC ffl ^ & ft fc K fS <£> 3&I W W 

^ ft mi cd - o *f jes -t % # i a $1 ep w= # ft m 9 5 stilts, z (D ^mm m ft 5§ ?tm 9 5 

5tes Sii^-y H9 3 OKlSllJfift, SfS1in--yb930rtcD7 , fi^{iSIl]SSl090 

t m m m ss 1 0 6 0 t ioT, f + *;i/if 9 2 5 ^ e # m n w 1% # ft » 9 5 5 iz n & -t 

5f-nh'J-i 9 3 2 # 13 fS 2 ft 5 „ 
[ 0 0 7 5 ] 

Sifi-y h 9 3 0ft«PMD3yhn-7»» 1 0 5 0 , 1 0 5 0 b t± , (12 aS 

XS 2 b Jc T2 8 0J HTS^n?) SflPMDiIS9 1 0 CffljSStiS P M Dfflf 

gi§l 0 5 5 t , «|&^ + *;l/2 9 0*ili;T&ffl(B^il&5ftSSOPiffltS«#l 0 

5 6*m*-rswit-r*D S P«tt5. 

[ 0 0 7 6 ] 

§ fi « 3. - -y h 

0 1 0 it , 09 alt*e.ft5S:fi«3.n-y h 9 3 0 0~O © ^ II (D 7 n 7 7 1 T S 5 » 
C CD § fi $1 3. cc >y h 9 3 Ottsht^^^tftW^fflV^S. # *J ft (ft A ^ 9 2 5 ft tft ffl 0 » 

1 o 9 o cd fi m. ft It # 8>J 8 1 0 1 0 iC fa if % ft 2> o fi ffi ft IS # SI is 1 0 1 0 # ftl ft IS 9 
25^, 01 Otfe^THRO'VtLtiJnSS- — ffl I - *, 

[ 0 0 7 7 ] 

H - ft IS 1 0 1 2 {4 S/ > # ;b 5/ > * n 7" -T +f 1 0 4 0 ^P.©IMI§ 1 0 1 4 \C i o T M 

iH^ftanf^iiSS (o.--yh) 1 0 1 5 £ [r] 5 ft S □ BmiiSl 0 1 5 % H-ftIS* 

, H-ftMA^v-ftlSi o i i t m m S ft , B-o*>yjp;v*^trH-jt«kv-3tt*« 
a«»©mu:nBtK:msir*«j:5tc, ii-r§ ((tint, v-ftiiic3Mi(ii5£**o^ 

§Ci;fe-e#?») o C?LTSE£ft/cH-ftlSt±, ^-cDftfiffl^ffiHl 0 3 0 alC[B] 
& ft S o V - ft §g 1 0 1 ltefgz:<DftfufB*&ffli§l 0 3 0 bCfi»5tl«. § fa IS 3 - 
■y h 9 3 0 tc A § K fi CD ft f§ <D - O 3* (S f § # W 5f # ft IS 9 5 5 it , 1 : 2 « 7J » 
ffl §i 1 0 2 0 t±9T»I«n«. Ljl^iltlUf^Sl 0 2 2 a % 1 0 2 2 btt, 
^ft^'ft, ftfuffi^fflgsl 0 3 0 as 1 0 3 0 b iC A if & ft § 0 
[ 0 0 7 8 ] 

MfflKtmsi 0 3 0 ali, HJtJRonfflfltiJ'fcitSEfiR^^ai-r* ^7£0f^^;Vi§H 
i , Hq %£fiEt S 0 ft fit ffl «t ffl gg 1 0 3 0 a it , m ic % x ^ ;l/ fS % * ft 6 ^ ^ * 
ft H , . H Q CD T ^- n if /\— z/ 3 y * Mi- , ^7<D7tDy r i§H , ' , H Q ' tit 
Ut5, ftfuffl^fflisl 0 3 0 btt, Vft^cDIllffllS^fcltait^^S-r, » JS 

t§^7(Df ^^;Hl§v i . v Q t , BBItsrtnyi^v , ' , V Q ' %i)StS 

0 ft fi ffl ffl S l 030a, i o 3 o bo?^$y^"tt, -/ y y 7 p t -f f i 04 

O^P.cD^-f^y^fl^-1 2 4 2(CioTf|lJia]^ft§o 
[ 0 0 7 9 ] 

5 4 o cd t -r n 9 fs n h , ' . h q • . v , 1 , v Q ■ it, y # ;i/ > ^ n -r << v 

1 0 4 0 A 73 S ft s f^^H^H i , H q s V , , V Q , P M D 3 > h a - 7 / 7 s 
5? ^ ;l/ -r - * H IS fs] S§ 1 0 4 5 \c X f] S ft 5 » RJSWttt, C ft & -r ^ * ^ ft # ^5 « 
, t* - * S OF P M D mU ffl! fS # ^ tt ffl $ ft , dftSTtaytftt, S/>#;l/<ORlWft*ai 
Vj f •& fc 46 lc ffl V e> ft § o 

[ 0 0 8 0 ] 
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PMD3>fn-7 1 0 5 0 It % H R Xf V (1 & CD *f i? $ >l> it <* ft fc I Rtf QS?»%SIL 
. Ctlt*S*LT«»WW«^*lH*-r*. PMD3>Fo-7l 0 5 0 (Hi 0 a # M 
) «A jUB^^StfftPMDcDa^&^l,, ffi fll fit 1 0 5 5 *PMDi«S9 1 0 KM 
m. f Z> o cti6 4oofi'*^;H^t^ It, -r s? # ;U x - £ ft H ffi l 0 6 o ft T? x ~J Z 

jv&itewimz ft, t* - * x h u - a 9 3 2 # m ft « ft s . «^«isB[«o»ntEK:ttwe 
% * a k , r^^f-^iiisioeott, e ft §§ ^ , if 7T it si n * , /a ?s ft a m §§ ^ 

T «A Jin5HiR«x«^«ia!Sfl!fO*W*Ktt«3910 J f , 5^rK:Tx DSP, FPGA 
. AS I C^tMiioynt-vt±?I{Tt 5 7;Pn U XA/nyk?a-^7'o^7Ai: 
Ltll? ft § o 
[ 0 0 8 1 ] 

II 0 a(i, @9 aOSg! 2 6 0 C » 5 n§ J: ? f fl7 D y h t EI^ ft § f f 
fit P M D fit {f g§ 9 1 0 4StSSilt©lltIl^niPMD3>hD-7/f^ 
? ;b x - £ ft fl §§ HI S§ 1 0 4 5flof-^7n-oj||;Ii4it. ± i£ <0 J; o ic , 3fc tft 
tB@l8 1 0 9 0 li, Aftfi^925OHR0 : VflS©IS.a ; Qi?5c73- ; &ai*-r?)= 0 1 0 a 
(Cfe^tli, ft & tB HI £S 1 0 9 0 CQ fcti ±l S i± , HEC P M DffilSftfcf ->*^ ;Vi§H , , 
H Q s V i % v Q 4Sf 0 c ft p> 4 o <d ft # ti . f^'?;i/f-^Il?5i o 6 o r 
J;l/PMD3>hn-7 1 0 5 0 ©S^ia^tl§„ PMDnybn — ^ Ha C ft It fg 

sea<oPMDS«g9 i ocftig^n3PMD3ybn-7i§i o 5 st, 

jMf§IS(DSOPlifIgglcijfa?ft§SOPn>'hn — v fif 1 0 5 6^mft-T§o C 7 L 
T , ^*tiS-r>?^;l/fiiati«S'>X-rAtt, 5t {B H A 7J i:MfS1Stt5±J©M^3^'7 -f — K 
*48ftt4. fit, ± SB £0 «fc 7 , x ^' £ P M D :n > h n - ^ 1 0 5 0 t t 1 ' >>' 
^;l/f-^«Ii 1 0 6 Oii, # 3: L < Ha 3 V b a - 7 V 7 h 7 1 7 C i 5 T ;l/ i U X 

[ 0 0 8 2 ] 

Hi 0 b Ha a £*?)ft5 J:9ftX^PMDi«S9 1 OflffiDlC, A-y^x>FfC 

ElSftfcfy^;PPMD»Igl 0 5 0 c%f t5SIitSCffl^«*'(7'OPMD 
n > b a — v / £ ;l> ft m §§ HI E§ 1 0 4 5 1*1© t 1 '- £ 7 n-oItiiS^^t . c © 41 

a- «: » ft m ta m ss 1 o 9 0 <o m m in <o -r *j $ & m 11 s • h > * w m . t^^i/pmdsi 

£ ft , C ft «t o T P M D ft * S ft fc =f V £ to i9 m S & £. fiSc £ ft § o C © fit ^ s ^ , £ £ 

->*^/l/PMDHn>hn-7 1 0 5 0 bti^ns, II 0 bt^tllii, 7 n > h 
x > K P M D S fit IS £ W £ ft ^ S fll A i: K: ffl ^ 6 ft , C<DtcH>, PMDMBIfl 0 5 
5 /b s If fl fg -r ^ X , 0 ij ^ t£\ ±51© A c r o b a t T M P o 1 a r i z a t i on C 
on t r o 1 Modu 1 e (PCM) icjg&^ftSCfcte&l-'clfclcaicfSo 7£ L 
, Bl 0bOi«K*^Tt, t7->3>^LT, ifiij'#fifl-1 0 5 6 b?r, 5M it <S 41 T' <D 
S O PM«©fci6icMfflH2 5 0 IC 'J§ S £ S C t«T?^?»o 
[ 0 0 8 3 ] 

0tf$5. f- -v * ;U S AS tt 2 6 0 a U i H * * ^ > fft Hi * JS , c © fc *b iz ^ + * ;b S 
ffll ffi 2 0 6|*llCffl^5.ft§^-f7 P CD^;bX7 l cr!S 9 4 0(«ffltS§„ 
[ 0 0 8 4 ] 

a -h f- \ * )V ye m 9 2 5 » , « sj tc s fit *a tst p m d m fit « 1 1 0 5 \c x -h s ft . asti 

T CD S A * ft fc ft (i 1 : K # fij gg 1 1 0 7 A ±1 <* ft , ftfiF^iK»LT-OC KflO 

lei - <D ?i fit * ft fc fs m m. t£ ft % o c ft s © & ^ «: » ^ k , m^ytm^mm i 1 1 o tc 

ioT09 btfi^THStfVi: b t S * ft t 5 t 5 2o©7 l clgl;:53- 

|JSft§„ 1 : K # »J §§ 1 1 0 7 fi IS t* ^ ■< X t? fe 5 Tc 46 lc , C ft > ftDt, P M D 

mmm\ 1 0 5«v^i4«jft5tai»«»i 1 i ooMtEitKct-e^cktait 

[ 0 0 8 5 ] 
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H - ft Wi 1 1 1 2t^ytO^>y^nt-ff 1 1 5 0 1 1 1 4 tc J: T ftj * 

tlSnrf II (-L--yh) 1 1 1 5 IC ft It ft 3 0 nT^S5£l 1 1 5 t4 , H - )t «a * , ■ H 
- ^ IS fts V - IS 1 1 1 1 k |W] »1 £ ft , IrI — O > ;b ^ "a" ty H - 7*6 IS t V - 7t IS ^ fl id 

%%<Dmicmw$fcttiM-? & & o izmm? % o h - ye is © 9 k: , v-jt»*iat5c fct 

[ 0 0 8 6 ] 

«iftSftfcHRtfvye»l 1 1 2 , 1 1 1 114, ft W K , * ft ^ ft , fX^l/>y^l 1 2 
0 a , 1 1 2 0btC|R|it6tiSo H ft IS t4 fg - © 1 : 2 # f!l S 1 1 3 0 a ic^t^n, * 
ft ^ ft > « * 1 1 3 1 a, 1 1 32ai:LTSl£ft£ISJ-07 I dlSHl i:H2#JBl«£ftS 
o V ft IK H Iff H O 1 : 2 fij S 1 1 3 0 b IrI It 6 ft , ^ ft ^' ft , « * 1 1 3 1 b , 1 1 
3 2bkLTS£ft£P-©ftlSVlkV2tf0fi££ft3o «SH2tV2tt, * ft * ft 
, > # H 51 3S HI S§ 1 13 5a, 1 1 3 5 b \Z IrI If 6 ft , H 2 t V 2 8 r>y*JH 
IBI£W-«ffiSftS. % IS H l i: l ->><!OVJHM£tt)fiESftfcft*H2tt&lcS-©)tt{fi[ 
ffi ft ffi l 1 4 0 a \cX±)Z ft m V l i: 1 ->yaK;U»IW7£W-iI8ISftfc3fc*llV2ttSS 
Zl <D ft ffi ffi ft ffl t§ 1 1 4 0 b IC A 77 £ ft & □ 
[ 0 0 8 7 ] 

2 O <D ft ffi ffi ft tB t§ 1 1 4 0 a, i 1 4 0 b t4 , H R If V - ft IS <0 m ffi Rtf tS 35 If $S * * 
"To Hi , H Q< V , , V Q tlti?h5 4 ^ © x £ ;W§ ^ £ £H X7 "T £ 0 cnsii 

, ftp it t , c ft f 9 s> * )V m m k. n is -r s 4 o <r> r -r u 9 ft % h , ' , h q * > v , ■ . 

V q fe £ fiSc f 5 o ffi ffi ft ffl S 1 1 4 0a. 1 1 40b«N;>^ii 1 5/ V # ;l/ ^ > * 
DtYf 1 1 5 OA^CD^-TSV^if 1 2 4 2 (C i o TiS ? tl S o C ft 6 4 O © x v 5 

* ;u (3 «: , i i o of i o 4 5 towat±-esii2n/ccii:iii«ic, pmd^ 
y hn-7/f>>^^f-^fl^ l l 4 5ia*^n§„ 

[ 0 0 8 8 ] 

Sil^^fX^b'y 9 1 1 2 0 a, 1 1 2 0 bOilii, iUCWtC, i 4 £^t^;l/X 

XyU-y^3 3 0tra — T?»«. Sfi«l?§fxyU7^1 1 2 0a, 1 1 20bt/^ 

xx^b^ 3 3 0 4: © <D 3l ft M 14 , >V X % (ft ic to x. 5 ft 3 £ H X y - 'J > y~ 4 £ M 

k - S a (D >\ )\y X X ~f V y 9 1*1 <0 p - S g <£> ^ -7 7° £ M f & M 5£ r p OlST'$5. IrI « 
, SllfX^l/7^i0tti->7h(S k p * 14 , /< ;U X X 7* U y 9 3 3 0 K £ o T *P * 
£ ft 3 £e S fit ffi f ^ b T? * t) , f X^U-y^Oltla k p * &4 , ;l/ X X 7° U y ^ 3 3 0 
fcJ:oTAn*.5ftSiS**'5r- | J > y" <D M St T? 5 o f'XT'b'y^Olg&tflittttT 

r p = T — T p (2) 

c5kp*=-<5kp (3) 

akp*=l/akp (4) 
[ 0 0 8 9 ] 

7 s X 7° U y ^ 1 1 2 0a, 1 1 2 0 b 14 , F 3 3 5 i^tt 3 3 5 a 

$ ft S o 
[ 0 0 9 0 ] 

3S ( l ) KTlBSfi*n*«F#{kX*-A*fflv*»SLv*SSWlcfe^T«:, W # k M 
t§f X7*l/7 ?9 ^ k ft t § ^ ^ X X 7° U y 9 M 5£ S. tf W. IS 4: IrI — 

T? S o — o cd » * L v> H 09 fc *s r (4 , ± ffi f- ^ * ;l/ jM ft fll t T ?t + * ;l/ S « tS 

# — fle ft £ ft. C © <fc 5 * H ffli 011 *5 T t4 , ;l/ X X 7° U y ^* 3 3 0 Kit>T±»ail 

fli ic » l r ^ ait $ ft tz m w m ^ ft is 3 2 2 a , k « o # m ^ ^ ^ is t l t s v> p, ft 5 „ it 

fc L , ffi ffi ^ IS t ii IS £ VI * W # 4: fe «= S -t S * PI ffl © - iS ft * ft fc n - F ft T? « , x X 
7° U y ^ k ^ ;l/ X X 7 U y ^ 14 S * 3 « * ft § ° 
[ 0 0 9 1 ] 

ai it4, mi o cd ft ^km mm 1 0 9 0F*gtc^e.ft§7 , fiffiffiittBgii 030a, 1 030 
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bRtfH9bcO^ J r^;l/S{ltl260artlC^e»n?>7 1 cfiffl1ttBt5l 140a, 1 140 
b CD 7 n -y ^ 0 T & £ „ C cD fu ffl £t ffi g§ &4 , 2O0)til 7 0 5 , 1 7 0 1 
9#«©Wffl;&tfiftXJS#te3*lE-r*20©WftC«^ 1 7 9 5 % 1 7 9 1 C 
ft 5. 2 o cDftlS© ft co , |7t*^TA tLtSJft§-*tiSf*i^5.iD, Hi 1 
t^o^tBtLTi^nsS-O^Sl 7 0 1 B#!H}t«fr6l£3. 
[ 0 0 9 2 ] 

IS ^ ^c: IS 1 7 0 5 (i> HI 1 t $5 ^ t 1 7 1 5 t UTfs?n§ 4 O ©TtSlC »IJ S n ^ „ 

- -d <o s? s m m. m k. * v> t » > « f ft m 1 705a, % & * n 2 o cd 1 : 2 «■ au §1 

1 7 1 0 <fc o T 4 O tO ft IS # »J 2 ft S . fe a - -3 (D H fflg 0J *5 ^ T « , A f ft H 1 7 
0 5 it , M - <0 1 : 4 # M S tc J: o T it » 4 o cd ft IS ic «• »J £ ft 5 o •?- ft 5> ft s if cd J; 5 t 
J£ j£ 2 ft £ M {& & < , C ft 5 4 O CD ft f ft IS 1 7 1 5 14 , 4002 : 1 g#l§ 1 7 3 
0 a , 1 730b, 1 7 3 0 c, Stf 1 7 3 0 d t[p]tf ?,n5„ 

[ 0 0 9 3 ] 

# & ft IS 1 7 0 1 14 , « ?3 ic , 1 : 2»»JS 1 7 2 0 a ft tt 6 ft , ft - © ft It R 1 t R 

2 fiic * ft 3 o & K , R Hi, m~<D I : 2 # f J f§ 1 7 2 0 b ic ft 5 ft , ft — CD ft IS 
R 3 R 4 & m £ ft S = ffi 7? , R 2 ii, Ifflt, 1 80* ffiffi'>7* 1 7 2 4 tfitf6 
ft, * CD ft , 1 : 2»»S 1 7 2 0 cEioT»IJ«n, ^-<0)tiR 5 fcR 

ft S o ft IS R 3 f4 fil f 1 72 1 tLTfi^Sl 7 3 0 atA*?tl, ffi 7? , ft W. R 4 H: , 
m W K , fg - <D 9 0 ° fit ffi S/ 7 # 1 7 2 2 a K ft 6 ft , * CD & , if 1 7 2 3 Ltg 
^ « 1 7 3 0 b(CAA?ft5„ ft IS R 5 t4 , fit * 1 7 2 5 Ltg^I 1 7 3 0 c \Z Xtl 
£ ft , i\k -fS , ft IS R 4 C± , S «J „ fg~CD90° fit ffl 7 * 1 722blCft^e.ft, ^cD 
, I§ 1 7 2 7 i:LTe#Sl 730dlCA±I^ft§o 
[ 0 0 9 4 ] 

|§ 1 7 2 1 , 1 723, 1 7 2 5 , Rtf 1 7 2 7 t LTS^nSlSSi: ITO^IR 3 
, R4, R 5 , R tf R 6 (4 , 9 0* ?£ltffiffii'7 h S 3t»R 3/1 7 2 1 li*45 

fif ->7 h^SL, 2: US^Sl 7 3 0 a%ffl^T4 0(?)if) l clll 7 1 5©- O & IS 
^ £ ft , <L <© *§ H i: L T\ A + B tLT/7Snsil^)tii:#!a)itaoa^5lS5S-C 
IS ^ ft IS 1 73 ltftfSSnS. ftlSR4/l 723 « 90° 456fl->7F*tU §§ 
Z1CD2 : lfttSl 7 3 0 b£rfflV>T4OcD{S^7 1 £ISl 7 1 5CD-OhfSl=r£ft, C © « 

* t L T , A+j BfcLT^2ft£lfI-CD*S^ftlSl 7 3 3tft)SSft5. » R 5 / 1 7 
25J4 1 80° 4iffi|f7h**L, ^£©2 : 1 *g gg 1 7 3 0 c^ffl^T4OO| 
f«8l 7 1 5<D-o£ISl=r2ft, COgli Lt, A-BfcLT^3ftSfiI*tft*§li:# 
!S3tt»©H02S*'5« ; 5SBHflDft-&Jt»l 7 3 5 # £ fiSt $ ft £ „ * ft > ft IS R 6/1 7 
2 7 t4 2 7 0° S5fiffli/7f*Wb, fg H CD 2 : 1 ft g- » 1 7 3 0 d?;ffl^T4-30l 
If ft W. 1 7 1 5cD-Otfg^£ft, CCDISS^LT, A - j B HTSStlS^ISiOet 
3t«l 7 3 7tft«Stl«. CUT, i^Sl 7 3 0 a, 1 730b, 1 7 3 0 c , R 
D* 1 7 3 0 dtt, If AOnf-^, if B«, f tlf tl, 0°, 90°, 180' , S 
If 2 7 0 ' It if is 7 V S ft fc 3 - IS & f § C T* , ^ ft ft , S - CD IS 0 ft IS 1 7 3 
1, $ Zl CD %g & ft * 1 7 3 3, ^HCDlg^ftlSl 7 3 5&tfWEgOtt^)fc«l 7 3 73rtB 
±l1-^4;^{C«/Jc^ft^o 

[ 0 0 9 5 ] 

^-i;^ = CD,IS^ftlSl 7 3 1, 1 7 3 5 (4 , lg-CD-MtBi§l 7 4 0 a lCA7]^tl§ 
o ilcDm-cD-gf^mgil 7 4 0 a{4, ft-fe>+>-1 7 4 5 a^#*, Cftt4oT^-t 
IgHCDlS^ftlll 7 3 1 , 1 7 3 5CD®Jg^j±P^31lMf§f££j£Tr§o C ft 6 ft -fe > 
•9- 1 7 4 5 a 14 , » S L < t4 , ft « M ffl f§ , m l£ , p - n , p - i - n , A (4 i/ 3 
•yb^ (Scho t t ky) V T ft ^- — F t * ft , ft — cd A If ft IS 2t L T H K W 
tcft — ©*»fl|^*^ja-r*«J:5JC3l»?*ft*. fi?-CD-g({t Wis 1 7 4 0 alcloTS 
fig*tlfcCtl51Mif 1 7 9 8 a (4, S-0*iB 1 7 5 0 atcA7]?n5o H-CDig 
mm I 7 5 0 a CD m 7] « f 1 7 5 2 !4 , fl f ft IS 1 7 0 5 tl fM ft IS 1 7 0 1 CD M CD ft 
ffl fi!c » M ^ Jt ft 1" 5 o 
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[ 0 0 9 6 ] 

m~ tmmco^^ytm i i 3 3 , 1 7 3 7 tt , v -y ^ f ft -t? ^ -9- 1 7 4 5 b * -a- 1? m - <d 

— 1^ tH is 1 7 4 0 b »c fa £> ft , cftlcJ;oTlgz:i:llia©7 1 dlIi 7 3 3, 1 7 3 7 CD 

^ s k: tt 0ij -r § * n. in &£. j£ * ft § . mr.<D-mmmm 1 7 4 0 bicto-c^js^ftfc 
1 7 9 8 b 14 , iioiigi 7 5 0 b \z xti z n% 0 sroififfii 7 

5 0 CD tH 71 ft *% 1 7 5 4 « , M # ft at 1 7 0 5 # SB ft 8H 1 7 0 1 t CQ |g] © jft £ j% ft M IC 
tfc m ■? Z> c # ft J §§ , (4 *§ >s 7 * , Sg^^RO'ltllii^-fttSoT, « 1 7 9 8 a, 1 

7 9 8 b^m*-r§ft9 o° t\ * y u v Fftingi 7 9 9 % * -r 3 0 

[ 0 0 9 7 ] 

^9 0' A^^iJ'yKjtfflil 7 9 9 5 CD « « {§ t 1 7 9 8 a. 1 7 9 8 b It , # IC , 10 
1 798a, 1 7 9 8 bfi, «SIK, «IS 1 7 5 0 a, 1 7 5 0 b !C i o Tfll^nS 

o 

if fll f§ 1 7 5 0 a, 1 7 5 0 b *r> 6 CD T y n y Hi £ 14 , ^ ft ^ ft , {g 1$ il 51 "7 >r ;U # 1 7 
60a, 1 760btcA±J^fti»oC:ne.f61S?3iil^Y;l/^t4,»^t<t4, 40GHz 

(c T ®j fF "T £ „ dftBfg^ajfi>'f;l'^cDtUtit{4 > ^-ft^ft, d c ;U7X1S 

IU gg 1 7 7 0 a, 1 7 7 0 b IC IrI It £ ft , |§i*;l/f%ilt53y ( H ^ -t± 

-f) tUotl«l?n§/W7Xi§ 1 7 7 2, 1 7 7 3 t lo ^ t A 7 X ? tl 

§ 0 CHT7-f/H l J^i'"Sn i fro, ^-frx^Hfin^ftfc, ^ft^'ft, 7-f>l 7 20 
75, 1 7 7 7 _h CD , T y P y {§ t I ' tQ' tt, * ft ^ ft , MAAl 78 1CT^ 
^ > y * IX 5> ft £ , ffi * f» £r ( TS&HJ ) P. ~ -y h 1 780a, 1 7 8 0 bt^Tf 

* ;Hfc a£ g SI £ ft S „ M * U n =L - V h CD [U 73 t4 , 7tD^/f-;^H12S 1 7 9 
0a, 1 7 9 0 bCg&n, Ifflif 1 1 7 9 5 tlSi^Q 1 7 9 1 B £ ft , 

cn^a, *• cd % , ^mmizmtoo* K>J5\cx-i< zic&mztiZo 

[ 0 0 9 8 ] 

CHT7-f;H I J>{'Stl, fr O , /WT'X^iSIfS^ft/c, ^ ft ^' ft , ^ > 1 7 7 5 
, 1 7 7 7 ± CD , T i- n y « m I ' £ Q ' & , It, S/ 2/ # ;U H MH a - >y h 1 0 4 0 , 1 
1 5 0 t fc 1 ?) ti 5 „ CHI, §fiStcDM3lT-ffl^e.ft?.Hl 1 cd « ffl Hi §g f4 , 
5£ m m M T* ffl V 6 ft £ H 7 ic ^ T ft (ft ffl ft ffi i§ t , ^>,f;Hj(|a^7 Mt«t§7ta 30 

[ 0 0 9 9 ] 

-> y # 

12 l zii>'y*;HIIa-7 h l 0 4 0/ 1 l 50O — oojeF^L^naOTora-y^BI 
HRtfV«ffiffi«ffi»<0W^r*f»6O*l 7 7 5, 1 7 7 7 ± <D , 51 fR £ ft fc M 

fti*cDisifgfi!c^stfiiSiS5a v ^a-r, 7tn»*r Rt/Q' ff^t4, & * , ft fs y - b ( 

early gate) 1 2 1 0 t 'ik ¥£ V — b (late gate) 1 2 1 5 IC A 77 c? ft 

^ o 

[0 1 0 0] 

ftJgy-M 2 1 Oli, It*, fttiffittliiSl 0 3 0 a, 1030b / 1140a 40 

, 114 0 brtOl*Si3.-7 h 1 7 8 0 a, 1 7 8 0 b tf*>7' l J > i-'tl ± 0 , •> 

y # iv m n cd - as « » ft -9- y ^ u > 9 -? s o a* k , ft is y - b 1 2 1 5 » , « # * , ft 

fitiiUifl 1 0 3 0 a, 1030b / 1140a, 1140b l^©S}fS}f a - 7 b 
ffty^ij >7*t5J; D , 2/ y si? ;l/ M CD - ffi /c it ft fc: -9- > ^ U >^t5. - o cd » S L 

^ * ss m tc *s r a , ft « y - h t ft ft f - b \z n ? % m m * y -t ? b <d a # * a. , n - 

* ft , T/5££ft§ 0 c Lt'Tti->y#/l/lH?:St. 
[0101] 

* y — h 1 2 1 0 , 1 2 1 5 14 , at * ft if 3. - v b cntK 7tD7"/f 

itf x, ^D7^^Ea^7 M 2 9 5 ^5(0^07 i'iftioTUSJnSo 

•y * # IB P- - -v b 1 2 9 5 % <D « ^ It , # y — h 1 2 1 0 , 1 2 1 5rt®S*ftif3.- 50 
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■yh^rftiJiPL. §y-M 2 1 0, 1 2 1 5 X 2> \t> T 7" a 9 {§ 4=- 1 7 7 5 , 1 777 

n $f « 4§ £ 7 s V s * )V © S t g & f S = 
[0 1 0 2] 

y-H 2 1 0, 1 2 1 5©#^fr£©M&t>'ll:«5T£-SIL. (1 220) , » ft f 
S ( 1 2 2 5 ) il t T\ ^y-HuWtS^v^yl/x^^^-tfftgsns. C ft 6 ~> > 
l/H^Wl/^-^, HI 2 £ 43 T , HE, H L , V E&tfV L t UTi^ C d 

i/y*Ai*jl/ip-tt, gij IS © £ 5S xt — -y h l 2 3 0 tMMfS l 2 3 5 tc A * £ ti5 = ® 

5fi xt - -y h i 2 3 ottfy^^i^A^-SStl** l > # ;l/ JH IB f£ tt S 5E L ft tc 10 

, coif %isi i 2 3 5 ^ at £ „ aii i 2 3 5 « $t ?? s y # >u x * ;i< :p - £ s 

ft©i/y^;Vx^.;V^-J:(DS<Oi^ft£tio 1 2 4 Ot*^T> ~> > & )l> ?$ <D X % )l 
4 t -M©tftJ*ffi^Bi6n«o M » » 1 2 4 SCioTjfeJgy-hx^^I/^-iktSy- 

[0 1 0 3] 

¥ m it m i 2 5 o it 9t ft t ft fg y - h © *> > # >i m x * ;i> ^ - e * ¥ n l , ¥ ^ it s 1 2 

5 0(Dtti7 L 3*>'> / ^D7--Y-9 i ';l/-7 P -7^;l'^l 2 7 0lCA^t5 o is y Dt'f f ^ — 7° 

7^;^ i 2 7 o t4 m E finj ffli f§ JI H (vco) 1 2 8 0 £ as f» -T s „ « JE M m » S 8 ( v 

CO) 1 2 8 0 (H-l'5yy'f§l 2 4 2 44^1, il O ^ 5 y y'ff ti y n 7 v »S 

xt - y h l 2 9 5 \Z J: o T <> > 7 D 7- -T If © 5t 58 R t>" ft « y - h , HLtf3tffiffi«W»K» 20 

[0 1 0 4] 

C 5 L T > HI OfeCBlT, yy$';l/y>7Df^f 1 0 4 Ott, # ffi ft II is *§ 9 2 5 

©£— — ©1*3^S««i«a-©HffiRtfit£jaii'*S«L. ft *S £B §§ 1 0 3 0 a 
, 1 0 3 0 bfl?(0f-*ti«nftSF9BO5'V#;l'*»*HllBSt«ftftOi''<5> 
ytfl 2 4 2 ^fii7Jt5. 
[0105] 

c © if? $ l v> it m m k $s v> t w h & t>* v =f- ^ * )\> ^ © ft # ¥ ft 2 ft > C ft IC ct o 

T * — CD V C O if ffl '0 £ ft S o f£ L , fe a — O CD ^ II tC 43 ^ T (4 , fc -p — O O ^ + * 

f + *;hd#«(c ioti&sv c o ^' m w * n s o 

[0 1 0 6] 

M £ gg 1 2 5 SttH^iafflttttiSfcV^tftffittffiS^SO^VsR^I/IIBx^/l/^-flOllBO 

OKATJ^tl, II^-/7^H 1 2 6 Oli, H)'dfitffi^mili:V7 , £futS^ffi§i©PJ© 
y>$;Hi^;K-itIdV^T, H - ^ II rT M ffi xl - -y h 1 0 1 5/1 1 1 5 ^ <D 

ffl m m i o i 4/1 i i 4*itt5. 

[0107] 

i/ y * ;1/ > * n 7- +f 1 0 4 0 s 1 1 5 0 0±ao*atfev^TI4, Vlt *t % 1+ If 14 » » 
S L < ti N DSP, AS I C , m ^ i4 , ffi © > » * L < t4 , 7° n 9 =? v 7/1/ ft / n -tr -y V 40 
* ffl V> T V 7 h7i7tT3fT^ti5 = 
[0 1 0 8] 

1 1 3 a I If 1 3 b (i v ¥ i/ y ^ ;U x * ;U ^ — CD H T t4 ft < , i/ y#;Hax^;l/f-i 
% ffl £ C t O ft F/r ^ -T o 0 1 3 ( a ) 14 , ¥ ±§ > # ;!/ x %. ;V ^ 1 3 1 0 * IE M it ~> 
vtwl/WOlti: Ltit7*77lfib5 0 * ft § ~> > # ;U Bt M (4 , y>#iVO P»fl &6 C *f 
-T § = x * ;i/ sp - ft 1^ Ml 1 3 1 5 i4 , s/ > ;b x ^ ;b +° - <D 10 ^tis^tffi^snsS 
i^v-ytOl/^iOlttLTSI". d © x * )V ¥ - 3 & H © ^ W (4 , W^^S^^** 
/KOflaoJS^WF^^SOfll^JiEr^-trfcftfcfffi-rSo ¥ £3 > * ;l/ x * ;U 4^ - 1 3 1 0 14 
» */ y if- A/ m M ^ 2/ > * ;Vt RI W * n fc # , t> "f ft « 7C 1 3 2 0 * tt, T 0 Sk A C © 
<fe 7 "f ^ ft fc #> , y sfE Jl X ^. ;b ¥ - ft II <D Wl ± * & O ^ § © #i # fit B IS t ft 3 50 



(30) 



JP 2004-511128 A 2004.4.8 



[0109] 

|1 3 ( b ) K ¥ i% is y & )l> fS X % A> — M 1 3 5 0 % z/ Z/ # A> B# m © M St t L T S f a 
1^)^-5811 3 6 OK, ^ > # 71/ H X * )V 3r — M © III ^ IC *3 V> X ffl w £ ft i> ^ ft * 
s/ -y sj? Ji m m © H it L X ^ f o c © ¥ -> > # ;i/ n X * ;l> ^ - M 1 3 5 0 it , is y # ;1/ 
BSIHtfS/^jlOl/EHJBSftfcS, ttllfiS^l'M 3 7 0 4*t, c © £ 5 lz « /h ^ it « 

w 8i ^ *6 k , )i/-y7^;^a> mm\z, m >b * a o > ^y#;n«i**'M 3700 
m k H it -r & c k *T 1 ft § c 

[01 10] 

M © if fX 

HI 4 a ft, il fa S/ X -r A 1 4 0 0 ©7"n 7 ^ ltfeli D l ©I(|->XfA 1 4 0 OK, 

fi CD S O P * , fi e , §IifO»«tf«*i:457r^Ml 4 7 4 ©«!C 

m o r a it s n § <fc a k 11 ip x * s t k t k , § fi fi *t © p m d * 11 (» f 3 ftg 77 * * -r s 

0 IIWEii, 7r^K, Ji^l&Rtf 7 r ^ ^Slc Kft# L ft 2o©IS1-5@S 
tfjg (e i gen s t a t e s) ^Stc |§tf'7r Y^OiinBB*«l ( M ^ Hi £ £ 
V^W) tCfftoTAtt^ftT'c^-g-K, PMD(icn?i 2 00i^ff3i (d i f f eren 

1 a i l group v e l o c i t i e s ) \Z M M £ ft , Cltl 5 O^ilil » o t gi t 
5i§)S»fl8^li*J:45, fcfcb, Igtii, S^77^AC(i, c:©£9ftBWtK 

& k # tE -e f, #3t«i«»K:s*LT, m * is & « as & m 'h<o m & m. & & it * ^ -r 2 o © m 

% XtlMfcViBcDfrtfftfe-? % o nn^CtlB, -7r-f^©±flifit£fil (p r i n 
ciple slate of polarization, P S P) tfffftl. If 
© P S P IZ » o T A St * ft t # , til K * /J> ft 0 , ^ o T , «/hOi*«»1R*^-ro "7 
r-f^Ci&oToafttf^lBktttSitSftftk:, P S P fe R* M k fe C ^ *) L , c 
© ^ ft % it §» L , ffi « -T § d 4: ^ m t ft § o 

[01 1 1 ] 

iifSi/x^Ai 40 ok, mmm 1 4 7 o?:ix., c ft it & m it * n , ^a^nfc 

ft ft f fl H fl ffi fl fi 1 4 7 2 Ir] § o 31 flU fi Jfi M flt 8S 1 4 7 2 K , ft ft # * ft 

•7 r -r i 4 7 4flt«»i-4iic, jifSi«sop^isii5-ri. 0 s fi m © Bf t? , « ft 41 fi 

?Sffifi§5l 4 7 6 K , SfR^n/cRia (me 1 r i c) tfil i: 4* i 5 S 0 P 

4i»t5. SSSi 4 7 8tt, PMDny ho-7^i^, cna, fiiISffiI?g 
1 4 7 6 Si§8l 4 7 7%^LTfiJ'<ai-ri»i:±ttc N JUfStSflSffifilgl 4 7 2$: ( * n 
f n, 0 2 a & tf 2 b C 13 ^ T tt S 2 9 5 C J; o T , f LTH9 aSff 9 b t^V^TSS 
1 0 5 6, 1 1 5 6 £J;oT»2nS) flf^/H 4 7 3^/rLTfiJ®f^ 0 S ft » 
1 4 7 2 Stf 1 4 7 6 K , f?0^K, ±izB©<J;5lcili5tT : '/WXTfe§o PMDn^ha- 
=? K , A-F7x7lctIStSc:hfcl;'t5A\ f£ L , - O © » * L M M C 13 V> 
T K , n>hn-^KDS P 4 2«)^n t -y 1riT*fft53 >lia-i ! 7'D^7ii: L 

[0112] 

Ml 4 bKPMDano-7filt->'a-;^, gfi1SS0P^$iJ?®t-§fci6©ftft 

, a&*Rtf[**jiffr*fc*fcR**n*if« (•) ^}*^f§fc46©}f^^*fT-r?.o 

- o © fc? * L v^* SS m tc 43 T K , CCORgtiv'ytwUDfifMitlt ( S N R ) k * ft 
, cftSfi^ffctSiit^Ii^ns. /c/cb, ft t) tc , COR|!:LtX7-^n;l' 
©;*;#£ (error vector magnitude, E VM) Ctl^l'h 

ft-r^e: k^Bigfc fct, ffi© Rm^mm-r % c kfe-p#§ 0 

[01 13] 

4 1 Otfe^T, f - f ^ X h f ^ f - 7f (6] 4 t tJ f J > ^ X f •? 7 

<D^7><-*tfK3££ft5o COD-'fXfcSfiltt, files 0 P # 7 > A 1/Sffi 

(Po i n c a r e ' s phe r e) ± <D &Wl t (D^MX ft Z> o X^-y-/©^^ 

K , * ft ^ ft , H-V7itJ : P-Q$l}ltcM-r5.lHlfEA0RtfA£i:©BiJl-e^*^fti>o # 
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f^f u y ? x =r -y -r \z - tt <d m n * ^ t? „ a- 0 $s t± , ( h - v hi $e tc *r -r s ± a e & tf 

Ok, P-Q@(E£Jtt5± A E&tfOfrPijR^) 3 O © rj & fit 17 9 , C © fc 46 ^ {* 

$ <DKifeK l£ s 9lOiiXf 'JT'^?. 1 0*IS?t 5 «: fc tf^fi fc 45 . 
[01 14] 

X f -V 7° 1 4 2 Otfe^T, SiUOPMDMIIStftlftOSiXf "yyoiotiot 
H Ma * -fe *y h <D HI IS * in A £ C 7? -r f If U > ? £ ft § o 4 3 OKfe^T, « 

Ift^n^^tRgtfny FP-ytioTiSStl, g ft ft P M D If « gg 1 4 7 6 ©4 
K * & ft fc «f t> © & S X X v 7° * E & -T 5 « IS k k fe ffi £ ft 5 o S N RSHORS 
% It ^ t Z> fc *b © & m it , H JO T? * 9 , z ft K *t *" 3 A *P 7 ;U rf U X A 7° a -fe -y -f K. X 10 
HfrtlCttfTtS. C © fz 46 iz m ^ 5 ft S 11 k L T 14 % # S L < , IS IS £ <fc o 
tiii$n§Kao/Un>v HI tfffli/^ti, § f§ ft » C © {§ # o ^ T © ? «f 531 It 

[0115] 

Xf 7 7* 1 4 4 0 (C$5 ^T, £ T cD HI *f # ft£ 6 ft fc S & 5£ 1* § fc 46 © x >y £ # fr 
ft 3 „ $ fc T? & 5 * « , m m it X x y 7° 1 4 1 OtSO, *OlH7f9ytK*5 
o fil! 7a x 4TO«l7f^«'K*6hftl*tt, ai(iXf7 7 , l 4 5 0 51 tf 0 X f 
7/ 1 4 5 0 £ ft ^ T s ilRg ( 00 it , IftOS NR) \CM 3 MM X =f >y 7° / P 
M D ffi fl 88 IS & /£ 2 ft s Xf 'y/l 4 6 Otfe^T, P M D M {« gg W # T > ij V M S 

±<DmMtf;M/ itLSfcmmis n% * £ <d rc #> \<nz , puD^yhu — ^a, xf^y 1 4 20 

6 Otfc^T, fl^|fl 4 7 7^iiCTgfI1tPMD?|«ggl 4 7 6 tMLT, Jft 31 % H 
«S*H?Tt5i5lCfSJ^t5. ifSUB, ± © j! g ^ £> i> 11 1* sfe # ( « ) W Itt fc « ft 

5$T'g«?h5. c <d m. ^ ^ it , j eftw±©tt«(Da{fc*«ji6ft*vMRji!tt»a-r* 

d tfe, V^i Bf SE © HI ft CD t 1 ' If U > y X t- >y 7° ^ ^ 7 L fc k # t t Z> C 

Jt F5f <h LT, cCDlifOfait LT, Sit S O P *Sifi S O P tlS^tS C t 1?, 

[0116] 

±3^cD^D7?T*tf±TcD^ig^lliMXx7 7 p %ffiCTc7D^7v%S^^S*$ft§^. Clft 
P.^TcD^t6^Xx-y7 p cD|*lcDS5>^cD&^sS*i>i: — o CD §f J; Lu^*i5S0U 

ttS^tti, f -ff-I®!iitPITS (steepest gradient meth 30 

od) %ffl^t!*t?n5 0 c?-?%£tr* cey a if, i D**47fft>rx*iJRt 

SCtt) N ^Tl^>'A^®±cDyV:^aii (b 1 oba 1 op t imum) 
[0117] 

C5LT«iiiaii1 (ft) A^IJtl§t, HI 4 b t€MT*±tliiLftPMD3yb 
n-^Sfiit^'a-^ii, -yXf AOSi»t|?)fT?7 7'f/^f5?fttTl>3 S 0 P 
a (SOP t r ans fo rma t i on) £ ?f fl| T ^ tc 46 CD gff « P M D ffi ff » 1 

4 7 6 tMt§ilii%lo§ci:^Bjii:4 5o fcfcLs £ ft E «fc o T , ill fg it ^ 
CDS 0 PiDJliSft{g#14tCgH-r?»«^cD7i^t±s atfB«^<DS O Ptf77^AOP S P 

m t -m L * V^Pl D . S«t5CtSTt4^. C<Dfc46tC, £§ fl (I ^ % , * ft * SS it "t 40 

?> m k. m m -r § c 1 1 *es s t * s » 

[01 18] 

Hi 4 c SPMOnyho-^OSIi/Sffttfa-;!/©, Hi 4 aKSJti5J;5 
4~>XfArtcDSiiPMDHS 1 4 7 6 StfSf»SOPaiSl 4 7 2 * M U t % 

[0119] 

X 7^ -y 7° 1 4 8 2 IC *3 V T , P M D a > h P - =y it , Stailffi*, H 1 4 b <D SR ft H 
£ CD H il 77 ± 77 R HJ! L fc J; 5 K , S fl ft <D * f ■< V U >y"*t § C k7?§f§ftkS2H81!cr> 

5 O PtfSip^ttSi^ lc i f t 5 o cnti, A 71 f§ ^ § (a ft (D m 7? IE L < fif « * ft 
Tl^L^IfttSo 50 
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[0120] 

Xf 'y/l 4 8 4 A 1 B I L T , n y V P — ^ « > ^ s M fg H *f T 2> # T V y ii W 65 
±©1MSOPO*I ( T > -9- y f ;P ) tl^iCtT, 7 S P*«*t8. 

LtitOllt\ M « H © S 0 P '& m it ii ft © # 7 > * U J* ffi ± fc & 3 # ft « lc T - tR 

t»tt*t.oi:«£«ns, osd, «-«»ta:co3*iio**aJ»* < r fj ^ r p. n ( 

ass i g n e d ) J , «H«l©«#©"9-l'Xtt/h£<ft*. 
[0121] 

CHt, Xf77l 4 8 4 ice^t, a&««*fSS««SOP*<jlR*n, Si til tt ffi (ft » 

[0122] 10 

X f 7 7" 1 4 8 6 43 V" 1 T > SfiSSOPtf, iMfg«i:§ft«t©S0Ptfg3-£fi#Sft 
ilO*rfc4«1S2Sf IS O PKft*J^Ti*«n5. C ft « § ft il P M D *i fl 

ffi * , m m m m m gg £ *t l t ff ft n m m t m % W ( c o in p l e m e n t a r y ) lc 11 
gfj -r § c 4: -e ff ft ft ^ = * is tc tt s at « « s « « 1 4 7 2^«ffc*«»sop»cEie«n 

Si:, Cinti^tf ililS 1 4 7 6 r j£ 7? [rUC HI K (c o un t e r - r o t a 
t i on) J 3 ft § „ iM ft tt i: S ff 11 © M © |q m 14 * 51 f£ ? 3 tc J6 tc , M IS m S O P li , 

55; St A m « a S O Ptftt*5ft5JSEfc:£5gT?*SJ:3fcSft*o 
[0123] 

Xf77"l 4 8 8 C6^T, ttJSfSRStffrJISftx SlfSllSOPRy-'SfSliSOP© 20 

ttjfit«c*»sn«. m. m m m m s o p (oid, p s p ) a > siaswstiot 
« v 6 ft fc ft t: iwj - © m m ( 00 * tf . « * s n r ) ti^^tiK^ns. 

[0124] 

X x «y -f 1 4 9 0 iC 43 ^ T % ^TOiSjgflS O Ptfffi^nfcfrSA^?*£t§fci6 
CO 1 >? if ft ft ft 5 o X T 7 7 1 4 9 0 E^^tlilDOlilii S O Ptflot^?! 
ctffftSShtel^tt, c ft 6 K * 6 ft > 9?T^4i>i&», 7f 7^1 4 9 Olc 

fcv>T*a&s««a&««soptt#ffib*^cfctf»5£sn, aasxf 771 492 

[0125] 

xf 771 4 9 2 £ 43 ^ r , mmmTku^mm. 1 472, 1 4 7 6 *, ^ft€ - ft. a si r 30 
sjc*tj£-r§t>c^fcSo'v^Tiraii5^ft§o ^ lt, mmm^mmm t^mm<D s 0 p © 
m B ft ft ft ft , sm « 11 © s o p 4: p s Pi^i^2ti5„ 

[0 1 2 6] 

± as © ¥ 1* # 7 r^/*rtteis£i"5«tt©£ffc*jfit* : *"Sfc*KK«stiSo s t < a 

, d ft fi SI ft W Jc ff ft ft « c ilP S P © l> X Mi > ia^F©^. TtCUhCftO, llffi 
OPSPiOftifi©-9-7'b7Mc|i|It5CJ:tl?t5, £ ft ti , 77^^I^f f ^ h 

^ a < o 

[0127] 

P M D n > h a - =y (D ± aiE © f & ^ C 43 T 14 % S ff IS R tf Ji fl H ffi tK IS it . ft $ L < tt , 40 
ilflA c r o b a t ™ Polarization Control Module ( 

PCM) ^ffl^tII?n§o fc fc L „ ffi©pJ8««[WfP7 f ^^-r^*fflV'»*c:i:t,^#« 

o 

[0128] 

it wl © wf # ft m * m -r a jm ft « 

h i 5 iz*f%mic & %n^frMg'nm^%:&f£-? % £ ? k. m a t ft it r w © =?- + * ^ fit 

1 1 5 0 0 <07n^|T'SS, f - + * ^ B& « » 1 5 0 0 li, Mr^^ftlS ( p r e-co 
ding stage) 1 0 5 2 (final coding stage 

) l 5 0 4O2&fcTlS**»*JBJ« , rSoWT©tBlil3te*JV">Ttt, K » §E fiic $ ft * KF # IS 



JP 2004-511128 A 2004. 4. 8 



, p=i6SffL = 4 1 Rtfi/y#;HliBT = 4 o o p s t?ns. 

[0129] 

f- \ * ;V 31 11 Wt l 5 Oflli, ;l/ X ft iH l 5 l 0 % 11 , c ft (i ft ;V X ffit l 5 l 5 % £ 
J&T£o C OftA;l/7.Srt 1 5 1 5 It . 3; L < , » f L ^ - ^ x & n fcl^ 

, T* L/R = 1 0 0 p sfctt»i^tl§, CHI, 5/y#;l/ST= 4 0 0 ps*tt 
£> ;l/ X ft U 1 5 1 0 6 © ft /< J]/ X »5t ti , ± SB T? 4 o © /%)], X * W L , «■ A ;l> X 14 # - 

0^;I/7atO/^l/XBHH:4 0 0 p s kft5©i:f4»HWt*5. t Ht, ft )l X ft 
8 1 5 1 0 it ^ ;l/ X ft jfi 3 1 0 t it ^ T A ;U X % 4 » < ffi * f « o 10 
[0130] 

ft ;1/ X jft 1 5 1 5 It. 1 : K / L # 91 & 1 5 2 0 fcl IrI €> ft , K / L {I © |S] — © ft ;l, 
X ffi 1 5 Z 5ffilSJn«. &>J?©|WI-©ft/^l/Xj5Stl 5 2 5 (i> & , 9J ffl © ft W «F ^ 
III (dynami c code modulator, DCM) 1530a, 1530 
b , 1 530c, 1 5 3 0 d (ClRHte-n^ W(6 1 5 It 1 5 3 5 a, 1 535b, 

1 5 3 5 c, 1 5 3 5 d # fi!c £ ft 3 o & ^ II §§ (DMC) « , C ft £ X * £ ft ;!/ X 
© £■ 4r £ % DCM3Vhn-7l53 2 A^OBISiOSSaef tl^J^T, SB — © fit ffl *> 
7h^iDi5 0 gf,fc Ltt7)^7f?§^i 1 5 3 5 a, 1 535b, 1 535c, 153 
5dli, # S L < B , iv^CiSt5J:5C«n5. itt?©BW7, KTT'S, S ft 5 
Mliti-o©-9-^^^ftfSl 5 3 5 aK«U«)*RSSti5*', IDO*7S^)tl 5 20 
35b, 1 535c, 1 5 3 5 d feB*tftI*h« C t^b**. 
[0131] 

■9- X' m m ft M l 5 3 5 a » , l : L ^ ffl « A it 6 ft , H - -fe -y h © (4 ffl 5/ X h % *r "T S 
40©|W| — ©-9-X"lf^ftlft 1 545a, 1 545b, 1 545c, 1 5 4 5 dtfJgjR*ft 
So -ISlC Ltt$.§+rXfg : ^ftll^<i;oTl^fiSc^ft§?^^IS©S*^-ro cHt, C 
ft 6 L = 4 ffl © pq - © U- X 15 ft IS © # 4 a , * , ** J£ 1" 5 )V X X X U -y X 1 5 5 0 
a, 1 550b, 1 550c, 1 5 5 0 d f.tl5„ ^iXX7*b7^* 1 5 5 0 a, 

1 550b, 1 550c, 1 5 5 Odli, 1 4 tif/OVX X 7*U'y ^ 3 3 0 i: , COX 
X U -y ^ © # 9J its ft l : PL/K45»1 (CCTPL/K»B») * il fr t , C © X 7° 
U -y 9 © IS £r ffi it P L / K : 1 ftse£-£S!gfT-rs£*IJfc^-C, ^KWfcH-fcftflf*-* 30 
«fc 5 « $ £ ft § o CHI, Wit it. /^l/XXyi/7^ 1 5 5 0 att, 1 : P L / K 5* 
fflgi, P L / K m<Dmm\cm- ^ -y 7° M H] 8g , R^PL/K : lg^S4 

fit 7L £ o X X U -y ^ 1$ IE a. - -y h 1 5 8 5 « , C ft 6 X X U -y # ' * , ± iiE © X 7° U >y " & 
iEi^7h 3 3 5 , 3 3 5 afcliHC^ 0SETSI8t5 o *LT, P=16, K = 1 6 
, L = 4 i: bfti^, HI 5 E ^ T * o IC > PL/K = 4tft5. 

[0 1 3 2] 

SWC 1 0 0 p siIftTlEB£ft3 4O0A)l/Xfr5I5 4 0 0 p slo^y^^*^! 
Bit £ ft -S -9" X ft S§ ft II 1 5 4 5 a t± , tM]/ X X 7° U v $ 1 5 5 0 a tC A 5 . /Wb X X 7° U 
7^* 1 5 5 0 arttfi^T, C ft P> 4 O © >\ )l> X © H — © ^ ;b X it , H — ©100ps^ 

lc 3\ M t , 1 : 4#»JSStelRJtt5ft, C ft K «fc ^> T 4 o © IrI — © =J kf — ^ * ft 5 „ 40 
dfte>4O©^flJ/^;l/X©#>£?lC0ps, 2 5ps, 5 0 p s Rtf 7 5 p s ftSiS^iP 

6 ft , & , Z. ft 6 4 o © 5J- ffl ^ ;l/ X © g- ^ ic , -y 7° £ f) @ £S K «fc o T IS - © ffi W -> 

7h (.m^itm~<Dmm tik^comyj) t^tum&n. *<d&, i^nrc 4 o 

© # »i ^ X » , 4 : li©#§§%ffl^TStfS££-£ft§o C © IS Hi , ^-©100ps^ 

1*1 ic, -IBIil-Ogl 5 0 2»c*5V^TftW??F#^BISl 5 30 atCJ:oT, f LT- 

g@ !iHZ©g 1 5 0 4 T? ^ ;U X X 7° V -v $ 1 5 5 0 a tMS-r?)f 1 -y7°^H!H]gSlcJ; 

o T , 2j«M£ ft fc, 40©|f^^P^ftfc^;bX7b !; a£)3ic$ft2»o C©-9"7'^^ftlSl 

5 4 5 atltSU, SZRIfl0©^;l/Xfi, * ft ^* ft , * © -> > # ^ © £ — > 

Rtf^HO 1 0 0 p sirttflf d ft ?> fe , ±3ZEi:lRl«lc57-SiJ^ft, 51^^ft, IH — 

© ^ ;l/ X X 7° U -y ^ 1 5 5 0 a ic X o T |g — © fe ffl S/ 7 h * An ^ 5 ft , * © f& , S IS □ 50 
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<£ ft £ o 
[0133] 

tHT, /^l/XXri"^ 1 5 5 0 aOffi^ltt, ^ePt r -P=16f@0D^;l/X^r ; fi"-r?.# 

— O^^-fgl 5 5 5 afr^lS. 1 © X X ■/ 1/ 7 7* 1 5 5 0 b , 1 5 5 

0 c , I 5 5 0 dOW*B, ttlftl, R4*I5*I 1 5 5 5 b, 1 555c, 1555 
dA^IO, If^S^il 5 3 5 afr&f 5h8Cft64r30fif§||0#*tt, {I'D 30 
f3F^3§fc*fLTi63L, SIC, ffi<D3O0U-7fiF9il 5 3 5 b , 1 5 3 5 c , 1 5 3 5 

[0134] 

£ n ZmmBcDMm (T y ft > 7" ft ) , & fc , f-iifHSl 5 6 0 a, 1 5 6 0 b, 10 

1 5 6 0 c , 1 5 6 0 d^P)ifi!c$n5f-^IigtX§ 0 «F * f§ 1 5 5 5 a tt 7* — * 
£ 9! IS 1 5 6 0 a t A D , Lctf - nh'J-Ll 5 7 0 ?> CD x — # t* — $ =i > b 

p — v ( a ^ ■& -r ) to su stt\ c © ± fc n en * ft , c ft fc <fc o r x - 7 ^ m ft fc if % 

| 1 5 6 5 a*>)g)8«n5. COlitfSFfil 5 5 5 b, 1 555c, 1 5 5 5 dt» 
LTfe, fn?n, f-^gBffil 5 6 0 b, 1 560c, 1 5 6 0 d4I^tg«?tl 
, ft ^ ft , f-^ISJnftUfgl 5 6 5 b, 1 5 6 5 c, 1 5 6 5 d W B file £ ft 5 
o £ftS4 0cDft-7^Ii£ftfcft : ^§-!§«:, ffl03O(D^7!ftS 1 5 3 5 b, 1 5 3 5 
c , 1 5 3 5 d 5 ff 6 ft fc {fc CO 1 2 ffl «0 ft * IS £ lc ( ± x - K = 1 6(BOj?§itf) 
, 2? fc , 1 : Kg^^l 5 8 OKAAJtl, c nic i o Tf - ^^I 1 5 7 5 ^fi^n 
, Cft;^DWDMV;l/? L 7 p U7+>- ( 12 ^ T ) fc ill ft £ » £ CD ft — 7 If — Ate, C H 20 

t , 7*-*a£w*ftfc, a- 1? ^ f§ » * l < u , f— zmmmfo(D®'i&yti&m'&micm 

itSHRO'VlS^ttS, » £ ft £> ft ^ f§ £ # ft » M « tc ft ^ T & £ o 
[0135] 

mmm i 5 o o t u , ±aoxyu<y^isE3.-y htgiao^tj^cTi^ts, — o 

i^tiaSOXyu-y^^Ea--y h 1 5 8 5 ft m if 5 ft 5 „ X 7° U -v 7" 1$ IE n - >y h 1 
5 8 5 ti , # fig ft M 1 5 1 8 ft 6 CO A ft fc ft ;b X X 7° U >y 7" 1 5 5 5 a , 1 5 5 5 b, 1 

5 5 5 c, 1 5 5 5 d£0ffift^?,£0^ 1 5 5 6±cDAft^Sf§ft3o fl& ~H , X 7° b «y ^ « 
IE :x =. <y h 1 5 8 5 It , C ft 6 ft X X 7° U -y 7" fc , C ft 6 ft X X 7° b -y 7" <D £■ 7 ft IE 
L^SB*St3 C fc ft ^ {£ ft £ fc & {§ ^ ft tfj ft ft £ = 

[0136] 30 

ft^(O^SLl N IIM0y}i^tc^liB^cO^^^ffi%^Si^§JtfelcKOft^6ft^tA/"^fe 
D , c C & tJB R ft If S ft § f§ 0J3 to IS H t* , cn5KMI8Sn5feO?84<, & «> 

s n m ft b B ft ft is 03 © IE a fc a § t> to r* & s » » n , ^ n # fc ft ^ t t± , ± to ft bj§ ft 

6 , CClcUS^n, Si BJf 2 ft ft J-X ft CD & * * ^ IE ft # ffl % T? * 0 > C ft 5 IE ft t, 

[HfficOW#ftiM0a] 
[Hi] 

8S * O ft ff5 fc «fc § v- > 7° U -y nDWDMyXf A7- + f^f + 7lT*5„ 
[02a] 

*f|0^cD-OCD^fS L^lIi}C<k5->>'7 , l/y i'XJtlfi'Xf AC0 70-V ^itfeS 40 

o 

[12b] 

* M 0^ © - O CD Iff $ L !/"> H ffi fl»J .fc ^> a - 7° b V 7 X yt M fl i/ X f" A <D ¥ ft (O 7 n -y 7 
[0 3] 

* fg 0J5 cD — O cD H SS 0IJ \Z cfc S 21 A « CD 7" P -y 7 H ft 36 S o 
[0 4] 

0 3 cd m m m tc m ^ 5 ^ ft X X 7° U -y 7" CD 7" a -y 7 8 T' $ ? o 
[0 5] 

0 4 <D X 7° U ~y t ft t ffl l/ 1 5 X 7* b y 7 K IE S§ <D ^ — CD ^ S6 CO 7' n -y 7B"f 50 



(35) 
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[0 6] 

x 7° v v $ #e ie §§ © m — © it ss m © 7 u -y ^ 

[0 7] 
[0 8] 

* IS B£ © — O © $? S L V ^ 0U F*J © -r — £ ^ SI Ss © 7" D >y ^ 1 T' 6 5 » 
[19 a] 

if. |§ © — -d © n js f? y <t § f- * * s. m 9 © y n >y 7 II T? & £ o 

[09b] 

* 03 © t> 3 - o © H )5S 09 fc cfc s f- * ;b § fa IS © 7' a -y * 0 S £ » 
[010] 

*f£0£© — -D<DW% LV^S&®Irt©-r — ^iliO/n -y ^1T'S5. 
[010a] 

PMD*««/?*S>*;l/7*-*lIHS@ft©I&-©*#*w*IST*&So 
[010b] 

PMDffi«l§/xi>'^;l/7 :; '-^fIMillH]SS©S-©«/?5t^^1-0-efe§o 

[011] 

^ f§ © — O © ^ff S L V» ^ iSS (HI © S ^ IS'J 3^ ffl ^ (±J §S © 7* n >y ^ 1 T 5 0 
[012] 

* #§ BJ1 © — O © 3: L^I Sfi ft © > # ^ 2/ V 7 P if © 7" a -y 
[013a] 

¥■ £j is y jje ;i/ x * ;u sp - * > # ;b at F*S © N Sc t L T Ok f 7" 7 t? § 0 
[013b] 

[01 4 a ] 

* % H£ © £ ft ft • £ ft « V y 7 © 7* a -y 7 m t? tb £ . 
[01 4b] 

PMDnvhn — 7©@1 4 a©§fi^^rffifl-ri>/ci6©ttf / F©nftn0-e^?.o 
[01 4 c ] 

PMD3>bn-^©0 1 4 a©§fi1SRt/^fi1i^ffl*-r^/ii6©«jff©?fin0-efe§ 

o 

[015] 



(36) 



JP 2004-511128 A 2004. 4. 8 



[H 1 ] 



















1 




t 

IS 
















m 




! c 
& 


m 




s 





\ 



■7 



Si 



m 



J g r> 











<< 












s 






ua 


m 


! ? ! 








oT 










L_. 


i 











[02a] 




CH 2 b ] 



240 



j -Xj I 



*SU-^ 



250- 



250 



275 



T— 9 , 



KfiO 



240 

->■+- 



23 



ssasop 
275 



g^apuD 



ssapsp^\ 



DWDM 

u 
9 



220 



230 



m 



[13] 

m 



••<o 



I Si 

rs*: 



*1 



9^ ^1 



Us 














k n 




' w 



33 


Si 




el 551 









i 

is 



JP 2004-511128 A 2004.4.8 




JP 2004-51 1128 A 2004. 4. 8 



[0 8] 




[09a] 



s 




K ^1 



3S 






<3 





!8- 



[19b] 





[010] 







Urn 



















n 



S as 

35 S 



1 38 



33 


i 

















T 
















Ills 









\ 

nfk;s 



I £Z 



€ 33 
^ S 



if 



^1 



1 IT 









il 


=gsss 





if 

Of 

s 

* 



38 



* 



(39) 



JP 2004-511128 A 2004.4.8 




JP 2004-511128 A 2004. 4. 8 




[HI 4b] 



1405 













i 












1440 



— 1410 



-1430 



YES 



-1450 



[HI 4 c] 



1480 



-1482 



X 



— 1484 

— 1486 

— 1488 




1490 



sfiasopi:«<gasopsda3SRSt=»^^t:a«u. 



-1492 



(41) 



JP 2004-511128 A 2004. 4. 8 



[015] 



~| Eg 



^3S 
I s 



fK&t 



II i 



s S a 



32 SI 



